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Fifteen years before the turn of the century, 
Sweeping political changes known as pere- 
Stroika (‘restructuring’) began in the Soviet 
Union. The end result was obviously not what 
the authors of the new policy had intended: in 
1991 the Soviet Union ceased to exist, disin- 
tegrating into 15 new nations. Most of the for- 
mer Soviet republics then formed a loose 
confederation called the Commonwealth of 
Independent States (CIS). Of all the CIS 
States, the Russian Federation was by far the 
biggest and had the most powerful industrial 
amd military structure. 

Of course, Russia in general and its 
Armed Forces were hard hit by the economic 
crisis of the 1990s. Among other things, huge 
reductions were made in the Air Force, hun- 
Greds of aircraft being placed in storage, sold 
abroad or scrapped due to service life limits, 
obsolescence or unit disbandment caused by 
defence cuts. As the state defence orderbook 
{and civil orders) shrank to almost nothing, 
— aircraft industry came to a halt, 
surviving only thanks to the few export con- 
tracts that were secured. 

The prospects for the Russian economy 
and the Armed Forces started improving 
When Viadimir V. Putin was elected President 
in 2000. A new Russian military doctrine was 


Introduction 


proclaimed, the defence policy priorities were 
redefined, and a government programme to 
create a new model army capable of meeting 
the challenges of the time was adopted. 

In the 1990s the combat readiness of the 
Russian Air Force was put to the test both in 
actual warfare (the two Chechen wars) and in 
various all-arms and tactical exercises. The 
current viewpoint prevailing in Russia is that in 
present-day conditions and the nearest future 
Russia’s military security cannot be safe- 
guarded without a mighty Air Force formed 
by uniting the originally separate Air Force 
(VVS — Voyenno-vozdooshnyye seely) and 
Air Defence Force (PVO — Protivovozdoosh- 
naya oborona). This is especially true in the 
case of large-scale conventional (non- 
nuclear) warfare. This is a fact which has been 
proved more than once in the armed conflicts 
of the 20th century. 

Effective air support of the ground forces 
is one of the key components of success in 
any kind of combat operations, be it defence 
or offensive/counteroffensive actions This 
holds true for both major wars and local con- 
flicts. The Russian Air Force has played a key 
role in the destruction of Chechen guerrilla 
strongholds, command posts, anti-aircaft 
assets and armoured vehicles during the first 


Chechen War (1994-96) and Second 
Chechen War (1999-2001). The present-day 
Russian Air Force formed by the ‘merger’ of 
the VVS and the PVO is fulfilling a strategic 
task of national importance - the reliable pro- 
tection of political/administrative and defence 
industry centres, communications centres, 
the nation’s top military and political com- 
mand, the assets of Russia’s United Energy 
System (power stations, high-voltage lines 
and so on) and other important infrastructure 
against air strikes and attacks from outer 
space (thatis, ballistic missile strikes or attack 
from Earth orbit) by any aggressor. 
Obviously this cannot be done without 
state-of-the-art combat aircraft. Hence lately 
the Russian government has been committing 
considerable resources to the task of rebuild- 
ing the nation’s defence industry in the new 
market economy conditions and supplying 
the national aircraft and defence industry with 
orders for the home market. (Export orders are 
all very well, — the export potential of Russian 
military hardware is well-known, — but the 
Russian Air Force’s aircraft fleet is in need of 
renewal and/or upgrading.) Funds have been 
allocated for mid-life updates (MLUs) of the 
fighters, bombers, attack aircraft and heli- 
copters currently in service which, in the opin- 


and the fleet is due for an upgrade. 


p of ‘hunchback’ MiG-29s sans suffixe (izdeliye 9.13 or Fulcrum-C) at Kubinka airbase. The MiG-29 is one of the Russian Air Force’s two principal fighter 
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Above: An interesting formation of Tupolev strategic aircraft - a Tu-95MS missile carrier leading a Tu-160 missile carrier (left wingman) and a Tu-22M3 bomber/ 
missile carrier - at the MAKS-95 airshow in Zhukovskiy. All three types now form the mainstay of Russia’s strategic aviation component. 


ion of the Russian military, will allow these air- 
craft to remain in service for at least another 
ten years. Export contracts allow the leading 
Russian aircraft deign bureaux to continue 
development of new aircraft types and the 
resulting refinements can be incorporated on 
the Russian Air Force’s aircraft as well. Among 
other things, the government's list of priorities 


for the defence industry includes develop- 
ment of a fifth-generation fighter provisionally 
known as PAK FA (perspektivnyy aviatsionnyy 
kompleks frontovoy aviahtsii - Advanced Tac- 
tical Aviation Aircraft System), and the work is 
going on in high gear. 

This book makes use of material pub- 
lished in the Russian press and informatioon 


released at various airshows and trade fairs, 
press conferences, briefings and roll-outs t 
give a brief account of current Russian military 
aviation programmes. A full account would 
require a much larger book to do these pro 
grammes justice. Nevertheless this book wil 
give the reader an idea of the Russian Af 
Force’s combat potential in the nearest future 
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Below: The Sukhoi Su-27 is the other principal fighter type now operated in Russia. This example is equipped with Sorbtsiya ECM pods at the wingtips. 
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Upgrading the Su-24M 

The Sukhoi Su-24 Fencer ‘swing-wing’ tacti- 
cal bomber, which is the main strike aircraft of 
the Russian Air Force's tactical arm (FA - 
Frontovaya aviahtsiya), underwent several 
upgrades back in the Soviet days. 

One of the last ‘radical’ upgrades, known 
as the Su-24BM (bo/'shaya modernizahtsiya - 
major upgrade), was proposed in the Sukhoi 
OKB in 1979. The proposal envisaged a sub- 
Stantial increase in the aircraft's dimensions; 
this entailed a considerable increase in the 
fuselage width, since a bomb bay was to be 
located between the engines (in contrast, the 
Standard Su-24 carries all bombs and mis- 
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Sukhoi’s Programmes 


siles externally). The engines’ inlet ducts were 
shortened (the air intakes were located under 
the wings in a manner similar to the General 
Dynamics F-111 Aardvark rather that just aft 
of the cockpit). However, the work on this 
machine was soon terminated: the customer 
(the Air Force) and the management of the air- 
craft industry gave preference to a more 
promising project representing the next gen- 
eration of airborne combat systems (now 
known as the Su-271B/Su-34 fighter-bomber). 

Nevertheless, the OKB tried to resume the 
work on the Su-24BM. In particular, a project 
was Offered visualising this machine as an air- 


Craft with fixed swept wings featuring leading- 
edge root extensions (LERXes), with twin ver- 
tical tails and a new avionics suite. The work 
went as far as the construction of a full-scale 
mock-up in 1983, but then the programme 
was terminated. 

Two years later designers of the Sukhoi 
OKB studied different variants of the 
Su-24MM (malaya modemizahtsiya — minor 
upgrade) attack aircraft. The first of these vari- 
ants featured a 2,000-kg (4,410-Ib) increase 
of the all-up weight and increased range 
thanks to the installation of new, more power- 
ful and fuel-efficient Lyul’ka AL-31F afterburn- 


$u-24M ‘02 Red’ (c/n 1041610) is seen at Akhtoobinsk on 27th September 2005 with a Kh-S9MK air-to-surface missile (inert, judging by the orange-painted body) 
on the port wing glove pylon, a Kh-58 anti-radiation missile on the starboard wing glove pylon and two B-13L rocket pods on the swivelling outer wing pylons. 


Above: The cockpit windshield of the Su-24M with the tip of the retracted in-flight refuelling (IFR) probe 
ahead of it. Note the head-up display at the pilot’s station. 


me _ BA Ty 


Above: Close-up of the Kh-59MK under the wing of Su-24M ‘02 Red’, showing the plug closing the intake 
of the missile’s engine before launch. Note the ventral BPK-9M pod housing guidance and test equipment. 


This model of the upgraded Su-24M was displayed by Gefest & T at several Moscow airshows. Note the 
Kh-31 missiles on the wing glove pylons. 
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ing turbofans replacing the standard AL-21Fs. 
A distinctive feature of the new aircraft was an 
additional air intake above the fuselage to 
cater for the AL-31F engines’ higher mass 
flow. The second variant, which was actively 
promoted by representatives of the Air Force, 
envisaged an increased range due to the use 
of conformal fuel tanks (this preceded the use 
of such tanks on the McDonnell Douglas F-15 
Eagle in the USA). V. R. Kovtoon was one of 
the authors of the idea. However, the work of 
the Su-24MM did not proceed further than the 
initial design studies. Incidentally, wits deck 
phered the MM abbreviation as Mertvorozh- 
dennyy monstr — Stillborn Monster — or ag 
Moo-Moo, amongrel dog from a story by Iva 
S. Turgenev which was drowned at the ordef 
of a landlady — just like the Su-24MM ‘wags 
drowned’ at the order of the higher powers, 

Possibly the real reason was far more trive 
ial — it was not some evil force from outside bul 
the Sukhoi OKB itself that killed off the project 
At that time the OKB had political reasons t0 
promote the ‘new-generation’ Su-271B/Su-34 
despite the fact that, unlike the latter aircraft 
the ‘old’ Su-24M had terrain-following capa 
bility (even at supersonic speeds) and wag 
cheaper to operate than even the baseling 
Su-27 fighter, to say nothing of the more cont 
plex Su-271B/Su-34. 

In the 1990s the efforts to further refine the 
Su-24M were halted for a long time; the onlj 
exception was the integration of the Kh-314 
anti-shipping missile and the Kh-31P anti 
radiation missile, and then it was only a hané 
ful of Fencer-Ds that received this upgrade. 
change of fortune came only at the end of thé 
decade when the Russian Air Force and the 
Russian Naval Air Arm decided to keep thé 
type in service at least until the end of 2010 
whereupon the Su-24M was to be final 
superseded by the Su-27IB (Su-34). How 
ever, the funding shortfalls that have becom 
typical of modern Russia will undoubted} 
delay the service entry of the latter aircraft 
Besides, the Su-271B will obviously comple 
ment the Su-24M rather than replace it con 
pletely; also, the air forces operating th 
Su-24MK export version are unlikely to finds 
replacement type before the end of 201 
That said, a mid-life update of the existinj 
Su-24M/MK fleet concerned first and for 
most with expanding the capabilities of th 
aircraft's avionics suite and integrating net 
weapons becomes of crucial importance. 

Hence the Sukhoi Holding Co. has deve 
oped a number of Su-24M upgrade option 
ranging from the simple installation of a saté 
lite navigation system receiver to a comple 
hensive update involving the installation ® 
many avionics components from the late 
Su-27IB. In the late 1990s the US Air Fort 
retired its F-111 tactical bombers — the Amé 
ican counterpart of the Su-24. This was ff 
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Above: Sporting the dark green/dark earth camouflage with pale blue undersides usually applied to export Su-24MKs, Su-24M2 ‘37 White outline’ operated by the 


Russian Air Force’s 929th State Flight Test Centre at Akhtoobinsk carries an inert Kh-31P ARM and a centreline guidance pod associated with it. 


"due to any performance shortfalls — indeed, 


the F-111 was the only American tactical air- 
‘rat capable of sustained ultra-low-level 
Supersonic flight in automatic terrain-follow- 
ing mode; the decision was prompted by the 
high maintenance costs of the aircraft's out- 
Gated avionics and the apparent impossibility 
ofacost-effective upgrade. 

__ This was taken into account by the design 
Staff of the Gefest & T company which 
launched its own Su-24M upgrade _pro- 
gramme in 1996. (Gefest is the Russian ren- 
dering of Hephaistos, the ‘chief armourer’ of 
Greek mythology.) Several other companies 
had similar programmes running; eventually, 
however, the Russian Air Force preferred the 
Upgrade offered by Gefest & T over the com- 
Petitors’ proposals (including Sukhoi’s) from 
acost/effect standpoint. Gefest & T’s Director 
AN. Panin says only a fraction of the capa- 
bilities offered by third-generation avionics is 
used at present; weapons delivery is possible 
only within a small portion of the aircraft's 
fight envelope. Therefore the company’s 
effors were mostly directed at radically 
expanding the Su-24M’s combat envelope 
{thatis, the speed, altitude, bank angle and G 
{oad limits at which the weapons can be used) 
and pushing its limits towards the limits of the 
fight envelope. Introducing the ability to use 
the weapons during high-G manoeuvres is 
particularly important, since it reduces the risk 


The Kh-31P belches flames after being released by Su-24M2 ‘37 White outline’ during a test flight. 


of being hit by the enemy’s anti-aircraft fire 
and improves survivability. 

Gefest & T has achieved a radical 
improvement of the Su-24M’s combat effi- 
ciency by giving the upgraded bomber the 
ability to strike at ground and maritime targets 
while manoeuvring at will, be it in the daytime 
or at night and regardless of the weather; by 
increasing the navigation and targeting accu- 
racy and automating the mission preparation 


and post-mission analysis; and by expanding 
the range of weaponry. The upgrade involves 
replacing the Orbita-10-058 digital computer 
and the existing input/output device, both of 
which embody 1970s technology, with the 
state-of-the-art SV-24 specialised fast proces- 
sor (spetsializeerovannyy vychislitel’) and the 
UVV-MP 1/O device (oostroystvo vwoda- 
vyvoda). This improves the delivery accuracy 
of the unguided weapons while reducing the 


Above: This picture shows all the new avionics components integrated during the Su-24M upgrade offered by the Gefest & T company, including the OR4-TM 
display and the KAI-24P head-up display (top) and the ZTN-1 solid-state flight data recorder/cockpit voice recorder (right). 


risk of being hit by anti-aircraft fire. Free-fall 
bombs released while manoeuvring at will in 
low-level flight can now be delivered with an 
accuracy comparable to that of guided 
bombs and placed on the target from a dis- 
tance of 5-8 km (3-5 miles) without bringing 


the bomber within range of the target's anti- 
aircraft defence assets (AA artillery, Stinger 
and Igla man-portable air defence systems, 
Chaparral surface-to-air missiles and the like). 

The addition of the Obzor-RBV-T radar 
signal processor (obzor = perspective, or 


The OR4-TM display installed at the WSO’s workstation shows targets superimposed on a digital map; in 
this case it is a tank located 5.1 km (3.16 miles) away, with its precise coordinates given. 
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field of view) and the state-of-the-art OR4- 
cathode-ray tube radar display, replacing tl 
current OR4-T, facilitates target identificatio 
greatly. The Obzor-RBV-T digitally processé 
the radar imagery and converts it to TV for! 
for presentation on the OR4-TM display. TI 
update increases the identification range {0 
targets with a high radar signature a 
improves radar rangefinding accuracy 
offering higher resolution. 

The OR4-TM display forming part of 
radar data processing system can show tl 
radar imagery superimposed on an electro 
terrain map — for the first time in Russian pra 
tice. As a result, the capabilities of t 
upgraded Su-24M’s navigation/attack s 
featuring a simple centimetre-waveba 
radar approach the performance of a far mé 
costly suite built around a synthetic aperti 
radar. 

The crew finds it easier to locate and idé 
tify the designated target by watching 
radar ‘blips’ superimposed on the map. Ad 
tionally, target updates can be uploaded 
the aircraft in real time via datalink and d 
played in graphical form against the bag 
ground of the map. Moreover, the pilot ¢ 
use the digital map (which can be enlarged! 
show even the runways of airfields located} 
the area) for navigation and landing approa 
in adverse weather. This _ significa 
enhances the flexibility and rapid-reacti 
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Capability of tactical strike aviation and is an [9p al 
asset for combat aviation at large. ig ‘ 

Another change in the cockpit of the 
Upgraded aircraft is that the standard PPV 
head-up display (pritsel’no-pilotazhnyy vizeer — 

ming/flying sight’) gives way to the new 
P HUD working with the BFI signal gen- 
‘Prator module. The new HUD provides the 
ot with considerably more detailed infor- 
‘Mation during navigation, attack and landing 

pproach and facilitates contact with the 
fanker during in-flight refuelling. Additionally, 
KAI-24 can display radar imagery com- 
ed with the electronic map as shown on 
OR-4TM display. 
The basic upgrade package offered by 
efest & T includes only modest changes to 


‘the cockpit data presentation and control sys- | Above: The logo of Gefest & T on the air intake trunk of ‘40 Red’, one of the upgraded Su-24Ms operated 
s; this is due not only to the wish to min- by the Russian Air Force’s 4th TsBP i PLS. Note the ‘crosshairs’ in the middle of the Cyrillic letter F. 


@ the cost of the upgrade but also to the 
heightened pilot training requirements arising 
amore extensive upgrade. Later, how- 
“ever, when pilots who have been trained from 
‘the outset to work with multi-function displays 
s) rimmed with command keys join the 
Force, such MFDs may be fitted to third- 
eration combat jets in the course of 
The installation of the SRNS-24 satellite 
gation system receiver on the Su-24M 


ings ows the aircraft's coordinates to be deter- 

ied with an error margin of a few metres. 
)R4-TM Working with the Russian GLONASS satellite 
ing the (GlobahI’naya _navigatsionnaya 
fication ginikovaya sistema) and its US counter- 


cesses part NAVSTAR, the SRNS-24 provides for the 
format following: 
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Above: The same aircraft immediately after touching down at Lipetsk; note the open mainwheel well doors 
which double as airbrakes. 
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eactiol landing run completed, Su-24M ‘40 Red’ vacates the runway at Lipetsk, the twin cruciform brake parachutes billowing in the jet exhaust. Outwardly the 
upgraded by Gefest & T are almost indistinguishable from standard ones. Note the four mission markers aft of the cockpit. 
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Above: ‘44 Red’, another Su-24M operated by the 4th TsBP i PLS, flies over the Central Russian countryside with 100-kg (220-Ib) OFAB-100 bombs on all four 
wing pylons. It is seen here before the upgrade (note the lack of the Gefest & T logo on the air intakes visible on the photos on the next page). 


The same aircraft drops a 250-kg (551-Ib) FAB-500M-54 ‘dumb bomb’ from the port outer wing pylon. Bombs are used sparingly during practice sorties. After 
upgrade the aircraft acquired the ability to use precision-guided munitions. 
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With access ladders propped up against the fuselage sides (not hooked up to the cockpit sills as they should be), ‘44 Red’ awaits the next mission. An 
SDM ground power unit based on a Ural-4320 6x6 lorry (Russian Army number plate 7038 vv °4) supplies electric power to it and another Su-24M. 


ng the scenery behind it in the blast of its mighty Lyul’ka AL-21F-3 turbofans, Su-24M ‘44 Red’ is waved off by a ground crewman as it taxies out for a 
g sortie. No bombs are carried this time. 


fanned 


Hetta 


Above: Flaps and leading-edge slats deployed, Su-24M ‘44 Red’ passes a trio of Su-27 fighters resident at Lipetsk, two of which wear a non-standard colour 
scheme with Russian flag stripes across the tails and the top of the wings/centre fuselage. The Su-24’s white radome tends to get very dirty over the years. 


Yet another aspect of the same aircraft ‘burning rubber’ as it touches down at Savasleyka AB near Nizhniy Novgorod. The 3,000-litre (660 Imp gal) PTB-3000 d 5 Red’ : 
tanks under the wing gloves reveal that the aircraft has come from afar on a positioning flight. Note the dorsal chaff/flare dispenser near the fin. pice bi 
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45 Red’ starts up its engines with the ground power cables still attached; with no ear protection available, the technician crouching beside the aircraft has no 
ice but to plug his ears. The aircraft is armed with two S-24 heavy unguided rockets in this instance. 
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Above: Upgraded Su-24M lands at Savasleyka AB for a refuelling stop en route to Lipetsk as it returns from temporary deployment at a remote base. Note the 
open auxiliary blow-in door. 


* determining the aircraft's current posi- 
tion, flight altitude above sea level and ground 
speed in autonomous and differential modes; 

* determining the target's altitude above 
sea level (derived from information about the 
high points of the terrain being overflown); 

* updating the computed coordinates, 
using the form field of the terrain being over- 
flown; 

* exchanging data with the SV-24 spe- 
cialised processor. 

The error margin during coordinate mea- 
surement is 15 m (49 ft) in autonomous mode 
and 3 m (10 ft) in differential mode; the error 
margin during altitude measurement in these 


modes is 25 m (82 ft) and 3 m respectively. 
The SRNS-24 weighs 3.2 kg (7.05 Ib). 
Changes are made to the data storage 
equipment. The MLP-14-3 tape recorder is 
replaced by the TBN-K-2 solid-state data stor- 
age module which saves the complete infor- 
mation supplied by the PNS-24M navigation/ 
attack suite, the Tester flight data recording 
system and the Karpaty ECM suite on a single 
memory card of 64-100 Mb capacity. The 
2T-3M (or 2TV) flight data recorder/cockpit 
voice recorder (‘black box’) forming part of 
the Tester-UZ system is replaced by the 
ZTN-1 crashworthy solid-state FDR/CVR 
(zashchishchonnyy tverdotel’nyy nakopitel’) 
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Four Su-24Ms of the 4th TsBP i PLS resting between missions at Lipetsk. Oddly, only one of them (‘44 
Red’) has the additional upward-firing chaff/flare dispensers. 
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which is able to record the flight parame 
at a rate of 256 words per second for up to 
hours, record four voice communical 
channels for the last 30 minutes of the 
and save the results of the preceding ten 
sions’ automatic analysis. 

The new NKPiK mission preparation 
post-flight analysis suite (nazemnyy komp 
podgotovki i kontrolya) makes the upgra 
Su-24M a lot easier and cheaper to oper 
The data recording systems capture infor 
tion on the condition of the aircraft's syste 
making it possible to determine what mal 
nance work, if any, is required. Curgé 
Gefest & T is working on introducing bi 
test equipment monitoring not only thea 
ics suite but airframe integrity as well. 

A comparison of the standard Si 
and the version upgraded by Gefest 
shows that the latter version offers the fo 
ing advantages: 

* conversion training is simple and 
new equipment is easily mastered by: 
pilots and navigators/weapons systems0 
ators; 

* the flight/navigation and targetingif 
mation is adequate and presented ina 
venient manner, significantly reducing 
crew's psychological stress and phi 
workload and enabling the crew to work! 
ciently during daytime or night sorties; 

* attacking the targets while manoe 
at will is facilitated (this prevents tactical 
ibility which leads to higher own losses); 


tt 


¥ 


_ * the Su-24M bomber becomes simpler 
and easier to operate when attacking targets 
n the course of combined-arms operations; 
* the operational mobility of the units 
with the upgraded bombers 
s by a factor of 2.2 and survivability is 
d by 30-40%; 
the avionics’ weight, size and power 
nsumption are significantly reduced; 
* day-to-day operation is simplified (the 
waft and the weapons system based on 
ne can be operated on a ‘technical condi- 
| basis) and the average yearly operating 
ts are reduced by 17%; 
* the aircraft can be upgraded on site 
iin just five to seven days. 
Three production Su-24Ms belonging to 
'Lipetsk-based 4th Combat & Conversion 
ning Centre (TsBP i PLS - Tsentr boyevoy 
i; ji pereoochivaniya lyotnovo 
) named after Valeriy P. Chkalov were 
aded in this fashion in 1998, proving their 
apabilities during routine training flights 
ous exercises. The latter included the 
b 1004 (Frontier-2004) exercise held 
Practice range in the mountains of 
zstan featuring fairly complicated ter- 
n. Operating from Kant AB (a Russian Air 
ice base in Kyrghyzstan) where they were 
lly deployed for the occasion, the 
destroyed a ‘terrorist base camp’ in 
bordance with the scenario of the exercise, 
ining the high appraisal of the defence min- 
fers of the participating CIS republics. Over 
it eight years the Su-24Ms upgraded 
Sefest & T have proved their much- 
oved combat potential as compared to 
‘Standard aircraft. Similarly upgraded 
Ms with a slightly different avionics fit for 
ort have been delivered to the Algerian Air 
ce (Force Aérienne Algérienne/al Quwwat 


uipped 


al-Jawwiya al'Jaza’eriya); these are second- 
hand aircraft and the upgrade was performed 
by the Novosibirsk Aircraft Production Asso- 
ciation (NAPO) which had built them, using 
Gefest & T technologies. Other nations have 
shown an interest in Su-24Ms thus upgraded. 

The pilots and the command staff of the 
4th TsBP i PLS operating the upgraded 
bombers are pleased as can be with their 
combat capabilities and maintainability. The 
only fly in the ointment is that the upgraded 
machines are all too few. 

Actually there is another big fat fly in the 
ointment, but the Air Force is reluctant to talk 
about it. As already mentioned, the Sukhoi 
Holding Co. has developed its own upgrade 
programme known as the Su-24M2. A 
demonstrator coded ‘38 White’ (c/n 1041643) 
has become a regular participant of the MAKS 
airshows in Zhukovskiy; another Su-24M2 
coded ‘37 White outline’ and likewise able to 
carry Kh-31 missiles was undergoing trials at 
the 929th State Flight Test Centre (GLITs - 
Gosoodarstvennyy lyotno-ispytahtel'nyy tsentr) 
at Viadimirovka AB, Akhtoobinsk. Many Russ- 
ian aerospace industry and defence experts 
hold the view that the efforts to modernise the 
Russian Air Force’s and the Russian Navy’s 
Fencer-D fleets are being scuttled mainly by 
Sukhoi’s desire to get the Russian MoD to 
select the company’s upgrade programme 
over the competitors’ bids or, better still, to 
further the service entry of the more advanced 
Su-271B/Su-34 strike aircraft. 

On its part, the Sukhoi Holding Co. 
believes that the avionics should not be the 
only area to receive attention during an 
upgrade of the Su-24M. Drawing on the expe- 
rience of tactical strike aircraft utilisation in the 
local wars of the last decade, Sukhoi design- 
ers have given much attention to increasing 


the bomber’s survivability. This includes 
installation of a titanium armour bulkhead 
ahead of the cockpit and armour plates 
scabbed onto the sides of the cockpit; the 
overall effect is to improve crew protection by 
a factor of 1.36. Measures are also taken to 
shield vital fuel system components, increas- 
ing their protection by 42%; a new armoured 
lower fuselage skin prevents rapid total fuel 
loss if the aircraft is hit by ground fire, improv- 
ing overall protection by 40%, 

Another apparently minor but neverthe- 
less useful modification is the addition of rear 
view mirrors on both sides of the cockpit 
canopy; these may give visual warning of a 
missile attack as the aircraft completes its 
bombing run. The Sukhoi Holding Co.’s 
upgrade includes the addition of more effec- 
tive R-73 air-to-air missiles for self-defence 
replacing the earlier R-6OM AAMs. At the 
ILA-2000 airshow held at Berlin-Schénefeld 
Sukhoi displayed a model of the Su-24M2 
carrying the latest UAB-500 gliding guided 
bombs which can sail through the air for 
longer distances and hit the target with 
greater accuracy. 

In a nutshell, despite its age the Su-24M 
still packs a punch and is able to accomplish 
a wide range of missions efficiently. A mid-life 
update would allow it to remain in service until 
sufficient numbers of next-generation combat 
aircraft are available. 


Su-27SM, Su-27SKM and Su-27UBM 
Multi-Role Fighters 

At the turn of the century, in parallel with the 
new-build Su-30MKI (for India), Su-3OMKK 
(for China), Su-30MKM (for Malaysia) and 
Su-30MK2, the Sukhoi Holding Co. devel- 
oped an upgrade package for the Russian 
Air Force’s Su-27 single-seat fighters and 


ally modified as the Su-30KI demonstrator for an Indonesian order which failed to materialise, ‘305 Grey’ (c/n 36911040102) later became the Su-27SKM 


tor. The lightning bolt-shaped ‘Danger, air intake’ markings are noteworthy. 
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-27UB combat trainers; the upgraded air- 
e designated Su-27SM and Su-27UBM 
ively, the M standing for modern- 
(updated). Experts rate these 
as Generation 4+ fighters. The 
@ involves installation of modified 
gines and new avionics. 

While the Su-27SM is intended for the 
ssian Air Force, an equivalent is offered to 
sign Customers as the Su-27SKM; tradi- 
lly for Sukhoi aircraft, the K stands for 
heskiy (‘commercial’, that is, 
xport version). According to Sukhoi spokes- 
en, the Su-27SKM is 50% more effective 
n the Su-27SK version supplied to China 


(which also built it under licence) and Viet- 
nam. Coded ‘305 Grey’, the Su-27SKM proto- 
type (c/n 36911040102) converted from the 
Su-27KI demonstrator made its debut at the 
MAKS-2003 airshow (19th-24th August 2003). 
It was also displayed at Airshow China 2004 
(held at Zhuhai-Sanzao in November 2004), 
the 47th Paris Air Show in June 2005 and the 
MAKS-2005 airshow (16th-21st August 2005). 

The export Su-27SKM differs from its 
Russian Air Force counterpart only in a few 
details — mostly in the identification friend-or- 
foe (IFF) system. The new guided weapons 
types are the same, regardless of what cus- 
tomer the aircraft is intended for. 


‘on the centreline. 


and opposite page: These diagrams from a Sukhoi promotional CD-ROM (hence the unintelligible ‘Conteiner REB’ instead of ‘ECM pod’!) illustrate the 
dons options that can be carried by the Su-27SM, Su-27SKM and Su-27UBM. The Sorbtsiya ECM pods can be fitted instead of the usual wingtip missile rails; 
tandem pylons on the centreline. The triplets of bombs on the lower diagram on the opposite page are carried on MBD3-U6-68 multiple ejector racks. 


Interestingly, the first upgraded Flanker 
delivered to the Russian Air Force was not a 
single-seater but a Su-27UBM combat trainer 
coded ‘20 Red’ (formerly ‘62 Blue’, c/n 
96310420230). The official handover cere- 
mony took place at Zhukovskiy on 6th March 
2001. Subsequently the aircraft underwent 
comprehensive testing at the 929th GLITs, 
which lasted several years and included live 
weapons trials, and the pilots’ appraisal was 
generally positive. On 14th-19th August 2001 
Su-27UBM ‘20 Red’ was in the static park of 
the MAKS-2001 airshow. 

The Su-27SM prototype coded ‘56 Red’ 
entered flight test shortly after the two-seater. 


displayed at the MAKS-2003 airshow the Su-27SKM carried dummy Kh-31A anti-shipping missiles under the engine nacelles and dummy R-77 (RVV-AE) 
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Above: Su-27SKM ‘305 Grey’ with a full complement of dummy weapons. R-73 ‘dogfight missiles’ are carried on the wingtip launch rails and the outboard wing 
pylons, with two R-77s on the centreline, two Kh-31s under the engine nacelles, a Kh-29T on the starboard inner wing pylon and an S-24 symmetrically to port. 


Another view of the same aircraft at Zhukovskiy; this time Kh-29T air-to-surface missiles are carried on both inboard wing pylons. The retracted IFR probe is 
clearly visible; note the tactical code repeated on the inner faces of the fins and the ‘Chinese-style’ paint job encroaching on the radome (as on Chinese Su-27$} 
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Su-27SKM makes a tight turn during a demonstration flight at one of the Moscow airshows. This view gives almost full details of the strange ‘splatter’ 
and shows the IRST unit offset to starboard to make room for the IFR probe. Note the code repeated on the trailing-edge flaps, US Navy style. 


d wing 
to port. 


F 


picture of the Su-27SKM flying above thick overcast shows a configuration for attacking a surface target in the face of strong fighter opposition. Here, it 
dummy R-27ER long-range AAMs on the centreline and R-77s on the inboard wing pylons. 
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and control systems and by the upgra Mahl 
ECM/IRCM systems which increase § 8On iF 
chances of survival in the face of hej. Mahl 
enemy anti-aircraft defences. betwer 
The performance of the navigation/atia) Takes | 
suite is enhanced by the use of new operail,, BUSES. 
algorithms and_ state-of-the-art electos ing @ 
components. The modified NOO1 radar @) Makes 
perform ground mapping in actual bea. and al 
mode, detecting ground targets with a hij fom 
radar signature at up to 100 km (62 mig) ELINT) 
large surface ships at up to 350 km (proces 
miles) and small ships at up to 120 km (7) ing the 
miles). The Su-27SM/Su-27SKM is able toll and qt 
TV-guided missiles (whose seeker hea. SCEKEr 
receive initial target information from theé In 
craft’s radar) and deliver bomb attacks) SU-27s 
instrument meteorological conditions andy BY Moi 
night. The weapons range _ inclu. mol S 
Kh-29T/TE TV-guided missiles and Kha) (RVV-A 
laser-guided missiles, Kh-31A active ra) face Of 
homing anti-shipping missiles, Kh-31P a) Up-to-c 
radiation missiles, | KAB-500Kr @ The 
KAB-1500Kr ‘smart bombs’, R-77 (RW Km/h ( 
active radar homing AAMs and more. All (1,509 
upgraded versions of the Flanker - ingis1 
Su-27SM/Su-27SKM and the Su-27UBI 3,680 
feature an up-to-date ECM suite; addition) Weapo 
the Su-27SM features a new ELINT/targelq, fed on 
system. The upgrade also includes a seve. is 9 GS 


Above: The cockpit of the Su-27SKM (seen here in mock-up form) features two MFI-10 full-colour liquid- 


crystal multi-function displays, with an MFPI input/output device in between. life extension and measures aimed at impit Up 
ing reliability. which 
The trials of the Su-27SKM prototype and its combat potential by 50% over the standard All three versions feature a new air-tos), SOMO!’ 


demonstration flights abroad in the hope of Flanker-B thanks first and foremost to the face weapons control system (designa, Clation 
attracting export orders proceeded in parallel. | wider range of weaponry and the addition of SUV-VEP1 in the version fitted to the exp the fir: 

The new technology incorporated intothe strike capability. Combat efficiency is also | Su-27SKM). The cockpit features MFI-10i@) 03 Fi 
Su-27SM/Su-27SKM increases the fighter’s helped by the new cockpit data presentation inch liquid-crystal MFDs (mnogofoonki, 06 Re 


Su-27SKM ‘305 Grey’ drops a KAB-500T TV-guided bomb. The Su-2 
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dikahtor) and an MFPI multi-func- 
pui/output device (mnogofoonktsio- 
pool't-indikahtor). Data exchange 
n the various avionics components 
places via high-speed multiplex data- 
The new navigation suite incorporat- 
ellite navigation system receiver 
for much more accurate navigation 
OWS new data to be entered quickly 
memory card. The high-tech 
argeting system with digital signal 
jing picks out the radar which is paint- 
craft, gives the pilot timely warning 
ickly provides target information to the 
‘head of the Kh-31P ARMs. 
air-to-air mode an increase in the 
W/Su-27SKM's firepower is provided 
cations to the SUV-V weapons con- 
b to permit carriage of R-77 
4E) AAMs. Higher survivability in the 
emy air defences is ensured by an 
te ECM suite. 
$u-27SKM has a top speed of 1,400 
(869 mph) at sea level and 2,430 km/h 
imph) at high altitude; the service ceil- 
18,000 m (59,055 ft) and the ferry range 
) km (2,285 miles). The maximum 
as load of 8,000 kg (17,640 Ib) is car- 
ten hardpoints. The operational G limit 


completion of the upgrade work, 
was performed by the same Kom- 
I'sk-on-Amur Aircraft Production Asso- 
1(KNAAPO) which had built the fighters, 
st five Su-27SMs coded ‘02 Red’, 
led’, ‘04 Red’ (c/n 36911018513), 
led’ (c/n 36911019613) and ‘07 Red’ 
delivered to the Russian Air Force’s 
BP i PLS in Lipetsk in late December 
or starters the ‘new’ fighters were 
ighly mastered by the Centre’s highly 

ced pilots, including its Commander, 
General Aleksandr N. Kharchevskiy. 


Top and above: The Su-27UBM prototype (‘20 Red’, c/n 96310420230) on a rain-soaked hardstand at 
Viadimirovka AB, Akhtoobinsk. Note the sheet metal jet blast deflectors. 


BM in counter-air configuration during a test flight from Akhtoobinsk; the aircraft is armed with R-27T and R-73 AAMs. 
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Above: The Su-27UBM is outwardly indistinguishable from the standard Su-27UB, since the infra-red search & track (IRST) ‘ball’ ahead of the windshield is 
located centrally. 


Here, a green-nosed Su-27UB coded ‘81 Red’ formates with Su-27UBM ‘20 Red’ over the estuary of the Volga River near Akhtoobinsk. The difference in 
camouflage patterns is noteworthy. 
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‘56 Red’, the first in-service Su-27 to be upgraded to Su-27SM standard, is caught by the camera during final approach with only a pair of R-73s on the 
fails. Unlike the export Su-27SKM, the version for the home market lacks IFR capability - probably for cost reasons. 


view of the same aircraft. It is rather unusual for Russian Air Force Su-27s to have the tactical code repeated in such large digits on the tails. Being the 
$-27SM prototype, ‘56 Red’ is used for test and development purposes. 
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Another view of Su-27SM ‘07 Red’ taxying at Lipetsk in unarmed configuration; note the three-tone 


camouflage. 
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Above and below: ‘07 Red’, one of the first five Su-27s to be upgraded to Su-27SM standard, during an ‘open house’ at the 4th TsBP i PLS in Lipetsk which 
operates it. The aircraft is displayed with an impressive array of air-to-ground weapons, including FAB-100M-54 bombs, Kh-31 missiles and B-13L FFAR pods. 


The latter gained fame not only as the win! 
in amock combat session with USAF pilotsé 
their home ground during a goodwill visit 
the USA but also, much later, as the only 
itary pilot to take Russian President Vladi 
V. Putin to Chechnya on an express inspé 
tion trip in the back seat of a Su-27UB. 
The 4th TsBP i PLS evolved new ope 
tional procedures and combat tactics for t 
Su-27SM. Later, a number of ordinary servie 
pilots took conversion training for t 
upgraded fighter, making it possible to sté 
re-equipment of a first-line fighter unit - t 
23rd IAP (istrebitel’nyy aviapolk — Fig 
Regiment) stationed at Komsomol’sk-0 
Amur/Dzemgi, which is both the KnAAPO fa 
tory airfield and a fighter base. The unit is pé 
of the 11th Air Force/Air Defence Force A 
pertaining to the Far Eastern Defence Distri¢ 
On 23rd December 2004 the 23rd IAP 
monially took delivery of seven Su-27S] 
including ‘82 Red’, ‘83 Red’ and ‘84 Red’. 
The delivery was made under a contra 
signed in 2004 by the Russian Air Force a 
KnAAPO. Under the terms of this contract 2 
Su-27s home-based at Dzemgi were to} 
upgraded to Su-27SM standard in 2004-0 
thus the 23rd IAP is to become the first Rus 
ian Air Force unit equipped entirely 
upgraded aircraft. Speaking at the re-delive 
ceremony, Russian Air Force Commander- 
Chief Army General (= four-star genera 
Vladimir Mikhailov said: ‘The Su-27SM 
meets the requirements applied to prese 
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> winne 
ilots on bove and below: ‘06 Red’ (c/n 36911019613), another Su-27SM operated by the 4th TsBP i PLS, on the hardstand in Lipetsk with a solidly-built jet blast deflector 
inthe background. Like ‘07 Red’, it has differently coloured dielectric panels (the antenna fairing built into the starboard fin leading edge is green, not white). 
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acquisition rounds beside the latter aircraft. 


day military aircraft. The aircraft have a desig- 
nated lifespan almost equal to that of new- 
build fighters but cost approximately seven 
times less. Yet, this upgraded Su-27SM can 
match the capabilities of the latest fighters 
and, if you'll excuse my saying so, excels the 


Above: ‘06 Red’ is readied for a sortie, with one of the Lipetsk centre’s painted-up Su-27s sans suffixe (‘61 Red’) in the background; note also the finless R-60MU 


Su-30MKK and the Su-30MKI taken collec- 
tively! That's because we have incorporated 
the best features of those aircraft into it. That’s 
what | call an optimum upgrade!’ 

Since KnAAPO had insufficient export 
orders to keep the fighter production line fully 


busy in 2005, the plant’s General Director Vil 
tor Merkoolov suggested completing the coi 
tract ahead of schedule (in 2005). This was 
Mission Possible as far as the plant was cd 
cerned, but the defence budget for 20% 
would not allow that. 


or) 


Two close-ups of the cockpit of Su-27SM ‘06 Red’; the IRST ‘ball’ offset to starboard (despite the lack of an IFR probe) clearly identifies the upgraded aircraft. 
Note the cable connecting the canopy with the headrest of the K-36DM ejection seat; it triggers the seat’s ejection gun when the canopy is jettisoned. 
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B (Su-34, Su-32FN) Multi-Role 


Tecently the 929th GLITs added yet 
aircraft to its impressive test fleet — the 
ple of the Su-271B fighter-bomber 
clurer's designation T-10V); this par- 
"aircraft is known as the T10V-8 and 
ately coded ‘48 White outline’. Char- 
ad by its sharp-chined ‘platypus’ nose 
ide-by-side seating for the crew of two, 
Prototype of the Su-27’s fighter- 
i derivative (hence the IB for istrebitel’- 
pvshchik) made its first flight on 
pril 1990; the machine was designated 
1 and coded ‘42 Blue’. The second pro- 
/(T10V-2 °43 Blue’) followed on 18th 
ber 1993; it differed from the first proto- 
in having tandem-wheel main gear 
ad of single large mainwheels and 
ef tail ‘stinger’ which was to house a 
ing radar. In this guise, according to 
pral Director and General Designer of 
was then AVPK Sukhoi, the aircraft was 
Tedesignated Su-34 (obviously position- 
a8 a follow-on to the Su-24). 
prtly afterwards the Novosibirsk Aircraft 
tion Association (NAPO) named after 
iy P. Chkalov, which had by then com- 
($u-24 production and was pretty much 
ng idle, began manufacturing a pre- 
pbatch. This included the T10V-4 (‘44 
} outline’, c/n 4160662700573), the 
[5 ('45 White outline’), the T10V-6 (‘46 
le outline’) and the T10V-7 (‘47 White out- 
| At this stage the aircraft received the 
lative designation Su-32FN under which 
fas to be offered for export; no official 
anation of the FN suffix has ever been 
f, although some sources allege it stands 
fighter, naval’. 


Above: Su-27SM ‘02 Red’ parked at Lipetsk with a protective cover over the cockpit canopy. 


Above: Yet another Su-27SM, ‘03 Red’, takes off from Komsomol’sk-on-AMur/Dzemgi, bound for Lipetsk. 


‘04 Red’ (c/n 36911018513) in the static park of the MAKS-2005 airshow. Note the dummy Kh-31 missile under the port wing, the Sapsan target 
or pod under the port engine nacelle and the KAB-500Kr-U fixed ‘smart bomb’ acquisition round under the starboard engine nacelle. 
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page, above and below: Two more views 
M ‘04 Red’ at the MAKS-2005. The upper 
sates the impression that the Sapsan pod 
id upside down. In fact, however, the front 
incorporating the optical window 
gh 360° for engaging targets to the left 
aircraft's flight path and is rotated 
wn for take-off and landing to protect the 
damage by debris kicked up by the 
sl. The lower picture shows the front end 
ted into operational position. 


below: The same aircraft at a different air 
position of the Sapsan pod and 
acquisition round is reversed. 
p needed for carrying the two 
revolving ‘head’ of the Sapsan pod. 


views of the ceremony at KnAAPO 
2004 when the 23rd IAP took 
its Su-27SMs. Note the almost-complete 
le-103 amphibian in the right-hand picture. 
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Su-27SM ‘06 Red’ in action: taking off on a sortie (top) and immediately after coming home (centre and above). Unless advanced weapons are hooked up tog 
the upgrade away, the Su-27SM looks just like any ordinary Flanker-B. 
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clured here at Komsomol’sk-on-Amur/Dzemgi, this Su-27SM, ‘80 Red’, was later transferred to Lipetsk for some reason. 
and above: Operational Su-27SMs at Komsomol’sk-on-Amur/Dzemgi. 
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Above: A pilot climbs into the cockpit of a Su-27SM. Note the fitting on his ZSh-7 flying helmet which may 
be an attachment for a helmet-mounted sight. 


Above: A pre-production Su-34 nearing completion at the Novosibirsk Aircraft Production Association. 
Note the chrome yellow primer finish. 


Whatever the case, the Russian milf 
are adamant that the T-10V’s service de 
nation shall be Su-271B, not Su-34; their arg 
ment is ‘the aircraft was designed to meet 
specifications and paid for with our mo 
There may be one more reason for this ob 
nacy — the wish to underscore the aircra 
‘family ties’ with the basic Su-27, the So 
Russian Air Force’s principal fighter typé 
the end of the 20th century; this may 
it easier to secure state funding for 
advanced and valuable new aircraft. Here 
Su-27IB harks back to its precursor, 
Su-24, which also started life ‘in disguise! 
much the same reason. At the prelimi 
design stage the future Fencer was kno 
the Sukhoi OKB as the T-58M; this was ap 
meant to pass the bomber off as ‘just ano 
version’ of the totally unrelated T-58 inter 
tor —- the Su-15 Flagon. This was becauseé 
ing the Khrushchov era, given Nikita 
Khrushchov’s famous predilection towa 
missile systems, money for ‘clean shee 
paper’ combat aircraft projects was all 
impossible to obtain, and the government 
cials would never know the difference 
way. Later, when the funding had b 
secured, the OKB dropped the masqueté 
and the bomber received the new in-he 
designation T-6. Nevertheless, the mané 
ment of AVPK Sukhoi was very active p 
moting the Su-34 and (especially) Su-32 
designations which were picked up withre 
and perpetuated by the Russian and fo 
media. 

The Su-271B’s development and 
introduction has been one of the Russiafi 
Force's top-priority programmes for se 
years now. 

Now, a few details about the aité 
itself. The Su-271B has a crew of two (ap 
and a navigator/WSO). It is powered by1 
Lyul’ka AL-31F afterburning turbofans f 
at 12,500 kgp (27,560 Ibst) in full afterbum 


‘43 Blue’, the second prototype Su-271B/Su-34 (the T10V-2), taxies at Zhukovskiy. Note the extended and recontoured (more pointed) tail ‘stinger’ which ho 
additional equipment for a special test programme. 
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of the T10V-2 during trials. The aircraft carries three 1,500-kg (3,306-Ib) KAB-1500L laser-guided bombs on the forward centreline and inboard wing 
FAB-250M-54 ‘dumb bombs’ on MBD3-U6-68 MERs on the engine nacelle and outboard wing hardpoints, and R-60Ms for self-defence. 
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ie flightdeck of one of the Su-271B (Su-34) 
aircraft. The instrumentation is 
omechanical, with three MFDs and a 
on input/output panel in the centre of 
panel. Note the red emergency 
die underneath the I/O panel and the 
ction handles of the K-36DM seats. 


The flightdeck of a later Su-34 with an 
on avionics suite. Note the additional 
d with a rubber sunblind) and 1/O 
ipplanting most of the conventional 
is at the WSO’s workstation. This is not 
version yet! 


5 White outline’ (the T10V-5), the third 
'($U-34) to fly, at an ‘open house’ in 
ob the radome has been removed, 
ig the antenna of the phased-array radar. 
er turned out to be a lemon and was later 
ed by a new radar from a different 


$u-271B’s flightdeck is accessed via 
well; the doorway is seen from the 
d (below) and from the flightdeck (below 
Note the access ladder and the avionics bay 
flightdeck in the right-hand picture. 


Above: Two views of the flightdeck section of the T10V-8 (‘48 White outline’), the newest Su-271B (Su-34) as of this writing. The roof sections above the seats 
jettisoned before ejection; the olive drab anti-glare panel extends to the windshield frame. 


Above: The GSh-301 cannon is buried in the starboard leading-edge root extension, just like on all other 
Su-27 variants. The small size of the blast panel is noteworthy. 


The maximum take-off weight approaches 45 
tons (99,200 Ib), including up to 8,000 kg 
(17,640 Ib) of ordnance. The top speed is 
approximately 1,900 km/h (1,180 mph) or 
Mach 1.8 at high altitude and 1,400 km/h (869 


mph) at sea level. Effective range on internal 
fuel at high altitude is some 4,000 km (2,484 
miles), increasing to some 7,000 km (4,347 
miles) with one in-flight refuelling, and ferry 
range is some 4,500 km (2,795 miles). With 


in-flight refuelling the Su-271B can patrol 
wage combat for up to 16 hours; this nati 
required the designers to provide maxin 
comfort for the crew so as to reduce fati 
The cockpit (or rather flightdeck) is a 
capsule made of titanium armour; it is ac 
sible from below (via the nosewheel well) 
is spacious enough to stand tall in. The 
tion seats have a built-in massage featuf 
and are installed with an aisle in be 
allowing the crewmembers to walk a 
(one at a time) and stretch their legs if the! 
tical situation allows. A galley and a toile 
located in a compartment aft of the seats, 

The Su-271B (Su-34) can use an ext 
dinarily wide range of weapons, incl 
precision-guided munitions (PGMs). The: 
ity to use virtually the entire range of air- 
missiles makes it a true multi-role comba 
craft. The machine is chock-full of aviof 
catering for navigation/ground mapping)! 
get detection, weapons guidance, EL 
ECM and information warfare (providing 
enemy with false target parameters). 
craft features an SAU-10V automatic 
control system developed by MNPK Avio 
(‘Avionics’ Moscow Scientific & Produd 
Complex); it ensures control of the aire 


Two views of FAB-250M-54 bombs on MBD3-U6-68 multiple ejector racks and a KAB-1500L guided bomb on the hardpoints of a Su-271B (Su-34). Only fiveo 


a possible six bombs are carried on each MER for payload limit reasons. 
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PE CECE STS: 


eels 


above: The T10V-7 (‘47 White outline’) parked in front of a modular jet blast deflector at Viadimirovka AB, Akhtoobinsk. It is loaded with an unusual mix 
nance comprising a KAB-1500L ‘smart bomb’, FAB-250M-54 ‘dumb bombs’, Kh-31 ASMs, R-27Rs, R-60Ms and R-77 acquisition rounds. 
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“45 White outline’ in an as-yet 
tly seen formation with a sister ship 
not identifiable) over the estuary of 
. The differently coloured radomes 
; note also the Le Bourget exhibit 


f Another view of ‘45 White outli 
line-astern formation wit 
hip. The black stripes on the radome are 
tion markings. 


'T10V-4 ('44 White outline’, Le Bourget 
343) fires a ripple of S-13 unguided 

bm four B-13L pods. The white stuff 

jet is not cloud or contrails from another 

t smoke from already launched rockets. 


id bottom: The same aircraft unleashes a 
ur S-25-OFM heavy unguided rockets 
d warheads are larger in diameter than 
launch tubes. The rockets produce 
as they go! 


Above: ‘48 White outline’ is the first Su-27IB (Su-34) to actually have the Sorbtsiya wingtip ECM pods featured on several display models. All Su-27IBs/Su-3 
except the first two prototypes have this garish ‘greenbottle fly’ camouflage but the pattern differs from aircraft to aircraft. 


automatic (autopilot) and flight director 
mode. The AFCS has built-in test equipment 
(BITE) which constantly monitors its own 
hardware and that of associated systems, 
automatically disabling a flight mode if the 
equipment supporting it goes unserviceable 
and running an automated pre-flight check. 

The automated weapons control system 
and armament enable the Su-271B to launch 
pre-emptive strikes against any targets, 
including small ones. The aircraft can engage 
and destroy the latest air superiority fighters, 


as well as ECM aircraft, airborne early warn- 
ing and control (AWACS) aircraft and airborne 
command posts (ABCPs). In strike mode the 
Su-27IB can perform suppression of enemy 
air defences (SEAD) and attack maritime and 
ground targets while staying out of range of 
the enemy’s anti-aircraft weapons. The mis- 
sile and bomb armament carried on the air- 
craft's 12 hardpoints includes up to six 
Kh-31P anti-radiation missiles and/or Kh-31A 
anti-shipping missiles; the latter have war- 
heads powerful enough to sink or cripple any 


surface ship, even an aircraft carrier. Am 
itime version equipped with a suitable a 
ics suite, such as the latest Morskoy Z 
(Sea Serpent) suite created by the Lenin 
Holding Co. in St. Petersburg, can fill the 
submarine warfare (ASW) role in the sha 
coastal waters. The Morskoy Zmey candé 
surface ships at a maximum range of 3; 
(198 miles); in ASW/submarine search 
performs up to 3.3 billion operations per 
ond. The suite has an automatic target id 
fication/threat assessment/target trad 


ce 


Su-34 ‘48 White outline’ displays its upper surfaces in a tight turn to port. 
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Ng up to 32 surface and sub- 

at a time. 
0 prototypes (the T10V-1 and 
built by the Sukhoi OKB’s 
fuction shop in Moscow. Sub- 
pes and pre-production 
@ manufactured by NAPO in 
six aircraft built there in 1993- 
at the concluding stage of 
ce trials. As of now the 
has a whole list of major 
ing the avionics suite, and 
t to be addressed before 
Officially included in the Russ- 
ory in 2006. Hence the 
-built example (the T10V-8) 
ured in fully-equipped repre- 
luction configuration. Russian 
-C Viadimir Mikhailov said in a 
that ‘the configuration of this 
e one which will remain in Air 
for a long time’. He went on to 
examples have been manu- 
ailov was referring to the flight 
-as the T10V-3 was apparently a 
ame - Author), the test pro- 
een completed and the aircraft 
ommended for Air Force service. 
ended the [tests of the] No.8 air- 
‘the avionics can be replaced with 
§, said Mikhailov, pointing out that 
B’s development has been pro- 


Above: An early artist's impression of the ‘big head’ Su-27KUB naval trainer. Note the four weapons 


hardpoints on each wing giving a total of 12. 


tracted and the avionics have become obso- 
lete before the aircraft had a chance to enter 
service. According to Mikhailov, the avionics 
of the T10V-8 have considerable commonal- 
ity with those fitted to the upgraded Su-27SM 
fighter. The C-in-C says the Su-271B’s pro- 
duction entry depends entirely on whether the 
Russian MoD can afford it. ‘Just give us the 
money, and the quantity [of Su-27/Bs] will 
grow steadily’, said the general, stressing that 
the Air Force plans to keep the Su-27IB 
(Su-34) for quite a time. According to Russian 
press reports, NAPO plans to deliver five 
more examples in 2006-07. 

Of course, the Su-27IB costs a bundle; 
but then, the Russian Air Force and the Russ- 


ian Naval Air Arm do not have to order large 
numbers of Su-27IBs by all means, as had 
been the case with the Su-24. The new multi- 
role combat aircraft can act as a mini-ABCP 
controlling the concerted actions of other tac- 
tical aircraft. 


Su-27KUB Shipboard Multi-Role 
Aircraft 

Inevitably dubbed Koob (Cube), the 
Su-27KUB (korabel’nyy oochebno-boyevoy 
[samolyot] - shipboard combat-capable 
trainer) represents a major modification of the 
production Su-33 (Su-27K) fighter now equip- 
ping the carrier wing of Russia's sole conven- 
tional take-off and landing (CTOL) aircraft 


initial flight test phase the Su-27KUB prototype was flown in this ‘patchwork’ finish. The amount of primer on the new structural components 
how little is left of the original Su-27K (the fifth prototype, T10K-5, ‘59 Blue’) airframe from which it was converted. 


Above: An interesting formation of the Flanker’s single-seat and two-seat naval versions as ‘72 Red’, an operational Su-33 of the 279th Shipboard Fighter 
Regiment stationed aboard the RNS Admiral Kuznetsov, leads the Su-27KUB prototype at the MAKS-2001 airshow in Zhukovskiy. 


carrier RNS Admiral Kuznetsov). When order- 
ing its development the Russian MoD fully 
realised that due to budgetary constraints the 
Navy cannot afford to operate a wide range of 
types and commonality is the key to success. 

The two-seat Su-27KUB is to become a 
versatile and potent weapon which will not 
only provide protection for the aircraft carrier 
but also fulfil a broad spectrum of naval avia- 
tion tasks. The programme had reached an 


advanced stage by the end of 2005, and the 
Russian Naval Air Arm counts on the deliver- 
ies to begin in a few years. 

On 6th October 1999 the unpainted and 
uncoded Su-27KUB prototype (later coded 
‘21 Blue’, c/n 49051002502) successfully 
made its first carrier landing on the RNS Admi- 
ral Kuznetsov — less than six months after the 
maiden flight from Zhukovskiy. The subse- 
quent tests were accompanied by a fair share 


of trouble and one mission nearly pro 
fatal. On 16th June 2000 the Su-27KUB 
fered structural failure after encountering 
hitherto unknown and dangerous flight 
(the test mission, which was flown ffé 
Zhukovskiy, involved low-level flight at thei 
craft’s never-exceed speed). The cré 
experience and excellent airmanship sai 
the day; Sukhoi OKB test pilots Viktor! 
Pugachov (holder of the Merited Test P 


Another aspect of the Su-27KUB at the MAKS-2001 airshow. As compared to the standard Su-27K (Su-33), the two-seater has greater wing and tailplane area, 
taller vertical tails and larger canard foreplanes with raked tips. Note that originally the canards had a straight leading edge. 
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[the Soviet Union titles) and 
askayev managed to bring the 
Safely home. 
Mt redesign was begun and 
fe Made to the structure of the 
as the aircraft was undergoing 
) 19th December 2000 Viktor 
and Sergey Bogdan performed 
tepair checkout flight; just two 
ihe aircraft was flown to Novofyo- 
inthe town of Saki on the Crimea 
6 Ukraine, for further tests. (This 
hhosts the famous Nitka (Thread) 
arrier’ training facility, is on long- 
D Russia.) By the end of the year 
Sukhoi test pilots flying the 
| (Pugachov, Bogdan and Tas- 
d been joined by their colleagues 
lssian Air Force's 929th GLITs — 
Rayevskiy, Col. N. F. Diorditsa and 
Petroosha. 
st tests of any importance on the 
B in which 929th GLITs personnel 
led took place at the Nitka installa- 
Jecember 2000/January 2001. The 
8 involved checking the aircraft's 
formance during ski-jump take-offs 
fed landings at various weights up to 
take-off and landing weights. 
6e test pilots were in for a pleasant 
‘the aircraft performed better than 
{hoped. Still, production and service 
ar away and a lot more test work 
ded before they could materialise. 
Son the ‘unsinkable carrier’ resumed 
g of 2002. Apart from the usual ski- 
Offs and arrested landings, they 
d tests of the Zhuk-MS (Beetle-MS) 
afay fire control radar; among other 
the radar’s ground mapping mode 
ed. After that, the Su-27KUB 
G to Moscow for more modifications. 
2003 the new Soko/ (Falcon) radar 
Sialled; this radar is a version of the 
S with a new phased antenna array, 
ithe alternative designation Zhuk-MSF 
ovannaya antennaya reshotka — 
J atay). The new radar is expected to 
6 Cube’ a major boost in combat 


fhe cockpit section of the Su-27KUB bears a 
to that of the Su-271B (Su-34) but 
ss very different, lacking the large 
p aft of it and featuring an ogival radome and 
ball’. Note the very large gun blast plate. 


fe: This head-on view shows the revised 
with a cranked leading edge; Note the test 
p sensors in a yellow ‘chewing gum’ 


it: In 2005 the Su-27KUB was retrofitted with 
ctoring engines whose nozzles are seen 
maximum downward deflection. 


fanned 


fetta 


Top and centre: Front views with the two-section flaps partially and fully deployed, the ailerons drooped and (centre) the airbrake deployed. 
Above: This rear view shows how the wide forward fuselage tapers off into the characteristic spine or ‘stinger’ between the engine nozzles. 
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views of the Su-27KUB taxying at Novofyodorovka AB, Saki, show well the upper fuselage contour. The additional port side landing lights visible on 
0 on page 42 have been deleted. Note that the star insignia lack the customary white surround, which gives them a measure of ‘low-observability’. 
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Two more views of the Su-27KUB 
jote that test equipment sensors 
it yellow compound are found all 
. The IFR probe and the Russian 
visible. 


angle, the Su-27KUB pops up 
as it leaves the T-2 ski jump 

able carrier’ at Novofyodorovka 
replicates the ski jump of the 


th 


'7KUB makes a low-speed pass, 
design and the ventral blow-in 


1s pylons, apart from the wingtip 
d. Note the retracted arrester 
siting of the canards. The wing 
¢ located farther outboard than on 


iS. 


-27KUB makes a ‘carrier approach’ 
r hook deployed, ready to catch the 
system at Novofyodorovka AB. 


¥ 


anned 


a 
fetta 


Another important change was the fitment 
of experimental AL-31F Srs 3 engines with 
thrust-vectoring nozzles; AL-31FP engines 
with similar nozzles giving pitch-only thrust 
vectoring control (TVC) power the Indian 
Air Force’s Su-30MKI. This modification gives 
a major improvement in agility and field 
performance. It was in this guise (with thrust- 
vectoring engines and the new radar) that 
the Su-27KUB underwent renewed carrier 
compatibility trials in the High North in 
November 2004; the aircraft was flown by 
Sukhoi and 929th GLITs pilots. In August 
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2005 the Su-27KUB was in the static park of 
the MAKS-2005 airshow — although most of 
the visitors overlooked the thrust-vectoring 
engines. 

The top command of the Russian Naval 
Air Arm intends to adopt the Su-27KUB as 
the future standard aircraft that will replace 
several current types at once — both ship- 
board and shore-based. If these plans mate- 
rialise (as usual, this depends largely on 
the funding), the ‘Cube’ will supersede the 
single-seat Su-33 aboard the RNS Admiral 
Kuznetsov and supplant the Su-24M, and 


possibly even the Tupolev Tu-22M3 hea 
bomber, in the Russian Navy’s attack af 
bomber regiments. The Su-27KUB's seni 
entry will facilitate the training of shipbog 
fighter pilots considerably. Pilots note ff 
equally good (and, importantly, almost ide 

cal) field of view from the left-hand and rigi 
hand seats, which is crucial while practis 

carrier landings. As regards agility and hia 
dling, the Su-27KUB is much closer to i 
Su-33 than the subsonic Su-25UTG trai 

currently used for conversion/proficieng 
training. 


The Su-25SM prototype, ‘19 Red’ 
9219), undergoing conversion at the 
's Aircraft Repair Plant (ARZ) 
it AB in company with a MiG-29 
Note the extended boarding 


g ing personnel of ARZ No.121 
pilot Roman Kondrat’yev pose 
ded aircraft sporting ‘Su-25SM’ 
id the badge of the repair plant ahead 
d. The vehicle is a 7,500-litre (1,650 
-7.5-500A fuel bowser based on the 
. Note the An-12BPs of the resident 
in the background beyond the 


d with four drop tanks, Su-25SM ‘19 
dy for a ferry flight. 


view of the Su-25SM prototype on 
(of ARZ No.121 on the south side of 
B, with a pool of MiG-29s awaiting 
athe background. 


mned 


fetta 


Above: The Su-25SM displays its underside as it makes a farewell pass over Kubinka. 


senasgsge 


The same aircraft undergoing trials at the 929th State Flight Test Centre at Viadimirovka AB, Akhtoobinsk. The aircraft carries UB-32M and B-13L rocket pods, 


MERs loaded with bombs, and R-60MU acquisition rounds. 
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above: ‘33 Red’, the second Su-25SM, stripped down for the upgrade. 


5SM Upgraded Attack Aircraft 
well-known fact that Soviet Air Force 
flying Su-25 attack aircraft were origi- 
fegarded as no more than a ‘supple- 
f to the mighty fist of fighter-bomber 
hents operating the Su-17 and MiG-27. In 
scenario, the Su-25s were to perform a 
ited range of missions. In the 1990s, 
er, the Russian Air Force’s fighter- 


bomber arm vanished altogether (as a result 
of the decision to withdraw single-engined 
types), leaving the Su-25 as the sole Russian 
light attack aircraft. This brought about the 
need to expand the Frogfoot's range of appli- 
cations, turning the Su-25 into a multi-role 
weapons system capable of filling the fighter- 
bomber and, to a certain degree, even the 
tactical bomber role. The ‘classic’ attack air- 


craft could make do with a fairly simple navi- 
gation/attack suite enabling attacks in a shal- 
low dive — well, mostly. Now the Russian Air 
Force’s new needs (and the resulting 
upgrade) required the installation of more 
complex and capable navigation and target- 
ing equipment enabling accurate location of 
the target which would then be attacked with 
bombs in level flight. 


oy | A ms 
moon vet 


Another reason that prompted the 
upgrade was that the Su-25’s analogue avion- 
ics, dating back to the late 1960s, were hope- 
lessly outdated and were running out of 
service life. The radically changed situation 
on the battlefield which attack aircraft would 
have to face was a further factor. Initially, apart 
from enemy fighters, it was mobile anti-air- 
craft artillery (AAA) and small-arms fire that 
was regarded as the main threat, and the 
Su-25's survivability features were designed 
accordingly. Nowadays an aircraft operating 
over the forward edge of the battle area or 
behind enemy lines has to deal with a grow- 
ing range of ever more potent army air 
defence assets, from shoulder-launched sur- 
face-to-air missiles to high-mobility SAM, 
combined SAM/AAA or AAA systems with 
radar, TV, infrared or laser guidance. 

Therefore, the upgrade centres on 
increasing the Su-25’s killing power by radi- 
cally improving the delivery accuracy of free- 
fall bombs and unguided rockets, the 
cheapest and most 
weapons, and by reducing the error margin 
to 5-10 m (16-33 ft). Such a fairly low-cost 
upgrade would allow the mission to be 
accomplished by a much smaller number of 
aircraft, thereby reducing own losses. 

Here it should be noted that the single- 
seat Su-25 sans suffixe had been produced in 
Tbilisi and that production had come to a 
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widespread strike. 


Despite wearing ‘Su-25SM’ nose titles and the badge of ARZ No.121, ‘33 Red’ displayed at the MAKS-2001 airshow was actually still an ordinary Su-25 sans 
suffixe then. It would be a few more years before this particular aircraft would become what it was advertised to be. 


standstill after Georgia gained independence 
when the Soviet Union broke up. Hence in the 
1990s the Ulan-Ude Aircraft Production Asso- 
ciation (U-UAPO), which until then had built 
the Su-25UB combat-capable trainer, started 
gearing up to produce the most advanced 
version of the Frogfoot — the tank-busting 
Su-25T. Based on the ‘hunchback’ airframe of 
the trainer, this single-seater was equipped 
with the new Shkval (Gale) and armed with 
Vikhr’ (Whirlwind) advanced beam-riding 
high-velocity anti-tank guided missiles. The 
SUV-25T Voskhod (Sunrise) weapons control 
system (sistema oopravleniya vo'oroo- 
zheniyem — WCS), aka izdeliye (product) 
8PM, provided round-the-clock navigation 
and targeting capability, and the target detec- 
tion/engagement process was highly auto- 
mated. Later, the Su-25T was to be 
superseded on the production line by the 
even more advanced Su-25TM (Su-39) fea- 
turing the new and smarter SUO-39 digital 
WCS (sistema oopravileniya oroozhiyem — 
WCS). This version carried a Kinzhal (Dag- 
ger) ultra-high-resolution radar or a Kop’yo 
miniature pulse-Doppler radar in a large ven- 
tral pod. The Kinzhal radar developed by the 
St. Petersburg-based NPO Leninets (Leninist, 
now the Leninets Holding Company; NPO = 
naoochno-proizvodstvennoye obyedineniye — 
Scientific & Production Association) can 
detect objects several dozen centimetres 


long. The Kop’yo-25 (Spear-25) radar de 
oped by the Fazotron-NIIR corporation 
version of the radar fitted to the upgrad 
MiG-21-93 fighter; it turned the Su-25TM. 
a true multi-role combat aircraft capab 
beyond visual range (BVR) aerial comb 
using R-77 (RVV-AE) medium-range AA 

The Soviet Air Force did take delivery 
handful of production Su-25TMs prior tol 
demise of the Soviet Union; however, fund 
of the Su-25TM programme was gfe 
reduced with the onset of President Mi 
S.Gorbachov's perestroika (and the at 
dant arms reduction efforts) and vanish 
altogether in post-Soviet days. Given the 
of further new-build examples, ideas 
voiced about converting Su-25UBs 
Su-25TM standard at the Russian Air Fore 
ARZ No.121 (aviaremontnyy zavod - Airc 
Overhaul Plant) at Kubinka AB west 
Moscow. However, for various reas0 
(mostly due to lack of funding) the ‘tank kil 
versions never entered Russian Air Force 
vice. Also, the Air Force was not too ha 
with the examples it already had: these 
tested by the Air Force Research Insti 
(GNIKI VVS) in Akhtoobinsk which later tra 
ferred several Su-25Ts to the 4th TsBP iP 
for evaluation. The Su-25T even saw actiof 
the Chechen Wars but the pilots did not ral 
highly — mainly because of the troubleso 
new mission avionics. 
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The forward fuselage of Su-25SM c/n 25508110139; the sticker on the nose identifies it as the T8SM-5, that is, the fifth upgraded aircraft. 


Considering all of the above, the Sukhoi 


piding Co. decided to offer several upgrade 


ages for the operational Su-25s, which 


lied the Russian Air Force just fine. The 
iiion selected eventually was fairly radical, 


aging an almost complete replacement 


of the avionics; only the Klyon-PS (Maple-PS) 
laser ranger/marked target seeker remained 
of the original avionics, and even that was 
due for replacement with a more modern unit 
latter on. Nevertheless, the upgrade was 
affordable. 


Designated Su-25SM and known in- 
house as the T-8SM, the upgraded aircraft 
looks just like any Su-25 but the innards are 
completely different. Its custom-made Bars 
(Leopard) navigation/attack suite includes a 
TsVM-90 digital processor developed by the 


View of the same aircraft. Bearing no tactical code at the moment of the upgrade, this aircraft used to be coded ‘12 Red’ when stationed in East 
; itnow belongs to an attack regiment based in Budyonnovsk, Stavropol’ Region, not far from the Chechen Theatre of Operations. 


St. Petersburg-based Elektroavtomatika 
OKB. The instrument panel features a colour 
MFD displaying flight, navigation and tactical 
information. The latter is presented as a digi- 
tal map showing the position of the frontline, 
known enemy air defence assets and the 
areas they cover and so on. 

The Su-25SM features a combined inertial/ 
satellite navigation suite giving an error margin 
of 200 m (660 ft) in autonomous mode of 50 m 
(164 ft) with satellite correction. Bombing accu- 
racy in level flight at 200-300 m (660-990 ft) 
using ‘dumb bombs’ is 10-15 m (33-49 ft), which 
matches the performance of the US JDAM 
(Joint Direct Attack Munition) ‘smart bomb’. 

One of the main concepts followed by the 
authors of the Su-25SM’s avionics suite is that 
the pilot’s actions in the course of the attack 
should be simplified as much as possible, 
allowing him to concentrate on the flying. The 
targeting procedures are automated insofar 
as possible, requiring a minimum of pilot 
input. This also results in a simple and unclut- 


tered cockpit which makes the aircraft easier 
to fly and fight in. 

The ASP-17BTs-8 gunsight is replaced by 
a wide-angle HUD which is the pilot's primary 
instrument when attacking a ground target. 
The HUD features an ultra-bright cathode-ray 
tube making the information clearly readable 
even in strong sunlight; it displays all neces- 
sary piloting and target information, making 
sure that the pilot is not distracted in the 
course of the attack. 

The new avionics have given a substantial 
weight saving of around 300 kg (660 Ib). Asa 
result, some avionics items have been relo- 
cated from the rear fuselage, which is most 
likely to take punishment in a missile attack, 
to a safer place in the fuselage nose. Unlike 
the standard aircraft, which has only R-60 or 
R-60M AAMs for self-defence, the Su-25SM 
can carry more effective R-73 ‘dogfight AAMs’; 
advanced ASMs are to be integrated later on. 

As on the earlier Su-25T, the engines 
feature surge protection to stop them from 


flaming out after ingesting rocket/mis 
blast gases and smoke. This expands) 
Su-25SM's combat envelope. Survivab 
enhancement measures (some of 
were incorporated on late-production 
sans suffixe) include a duplex fire suppress 
system, fireproof push-pull rods in the con 
system and additional armour plate. 

The combined effect of these mod 
tions turns the Su-25SM into a virtually? 
aircraft whose combat efficiency is increas 
by 50-100%. The resulting aircraft 
the Russian Air Force's current requirem 
in full. 

The prototype coded ‘19 Red | 
25508110219) was upgraded by ARZ Noy 
The aircraft made its public debut a 
MAKS-2003 airshow; it was also displa| 
the Hydro Aviation Show ’04 in Ghele 
and at the MAKS-2005. Currently 
more Su-25s are being upgraded at Kub 
AB, but the prospects of the Su-25SM'§ 
vice entry remain unclear. 
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The cockpit of the T8SM-5 (Su-25SM c/n 25508110139), showing the MFD and the new head-up display. 


koyan MiG-29, which has earned uni- 
ecognition as one of the world’s best 
ers, became a key component of the 
Air Force's fighter fleet in the late 20th 
Its development continued in the 
iry, and this chapter deals with the 
$ latest versions. 


9SMT (MiG-29SMT2) Single- 

Multi-Role Fighter (izdeliye 9.18) 
lythe MiG Russian Aircraft Corp. (RSK 
pursuing a number of MiG-29 upgrade 
es to meet orders from the Russian 
jof Defence and several foreign cus- 
, These include the MiG-29SMT multi- 
hier. The designation may sound a bit 
g, as several upgraded MiG-29s 
tested in the 1990s under the 
designation. These aircraft were 
jouse as izdeliye 9.17 and, interest- 
the avionics fit had changed with each 
ive change of the company leader. 


Chapter 2 


Modernising the MiG-29 


The original version of izdeliye 9.17 had been 
outfitted by the Roosskaya Avionika (Russian 
Avionics) company whose boss Mikhail 
Korzhooyev also headed ANPK MiG at the 
time. When Nikolay F. Nikitin took over as 
General Director of ANPK MiG, the 
MiG-29SMT received a new avionics suite 
based on that of the MiG-29M (izdeliye 9.15) 
fighter prototypes. 

In contrast, the aircraft described here 
could be called the ‘second-generation’ 
MiG-29SMT (hence it is sometimes referred to 
as the MiG-29SMT2). Its flight and mission 
avionics (WCS) have substantial commonal- 
ity with the latest versions of the MiG-29 now 
under development — the revamped MiG-29K/ 
MiG-29KUB and the ‘re-upgraded’ MiG-29M/ 
MiG-29M2 which are described separately. 

In accordance with the design ideology of 
the ‘new’ MiG-29SMT (aka izdeliye 9.18) the 
fighter’s technical outlook is determined by 
the customer in accordance with his require- 


ments — and his wallet. In other words, the 
izdeliye 9.18 has no ‘standard’ version and is 
tailored to the needs of each specific cus- 
tomer by combining three basic upgrade 
Packages as required. 

The first basic package comprises an 
upgrade of the WCS which turns the air supe- 
riority fighter into a multi-role combat aircraft. 
The MiG-29SMT (izdeliye 9.18) features a 
Zhuk-ME radar developed by Fazotron-NlIR 
specially for new versions of the Fulcrum. This 
is a pulse-Doppler radar with a mechanically 
scanned slotted array intended for medium 
and heavy fighters; the Zhuk-ME has passed 
a complete cycle of ground and flight tests 
(the latter were performed on modified 
MiG-29s), meeting its performance target in 
full. The radar can operate in ground-attack, 
mapping, weather (storm warning) and ter- 
rain following modes. As compared to the 
NO19 fitted to production Fulcrums, the 
Zhuk-ME offers 50% greater aerial target 


d ‘917 Blue’, the first prototype MiG-29SMT (izdeliye 9.17; c/n 2960535400, f/n 4710) is shown here in its 2005 guise — that is, in the garish camouflage 
id for the MAKS-2005 airshow. The extraordinarily fat spine holding extra fuel and the strap-on IFR probe are visible. 
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Above and below: Head-on views of MiG-29SMT ‘917 Blue’ armed with four Kh-29T air-to-surface missiles and and R-77 (RVV-AE) AAMs. 


fange and the ability to attack two 
yeats at a time and introduces the 
tioned air-to-ground modes with a 
in of 5x5 m (16.5x16.5 ft); Fazotron- 
orking on enhancing the resolution to 
10x10 ft). Of the many radars created 
corporation in recent years the 
E turned out to be the best option for 
-29's new versions, beating even the 
more advanced Zhuk-MFE elec- 
ly-scanned phased-array radar. The 
is produced in quantity at Fazotron- 
in manufacturing facilities. 

ft from its early aircraft radars, 
n-NIIR is well known for the Kop’yo 
ntended for upgrading the MiG-21bis 
AMiG-21bis retrofitted with the Kop’yo 


wage aerial combat against even Above: MiG-29SMT ‘918 White’ (c/n 2960536050, f/n 4815) with an impressive array of weapons at the 
fighters at long, medium and short MAKS-2003 airshow. The aircraft is painted in a desert camouflage. 
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entre and above: ‘918 White’ retains the standard Fulcrum-A fuselage contour. The ‘SMT’ titles are in Cyrillic characters to port and in Roman characters to 
board. The aircraft carries the flags of the nations operating the MiG-29, including Yemen, hence izdeliye 9.18 has been called ‘the Yemeni version’. 
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range. The Zhuk-ME was developed by 
same design team, using the same comp 
nents; however, the corporation took if 
account the experience with the Kop’yoa¢ 
mulated by the Indian Air Force and is 
ing on increasing the Zhuk-ME’s reliability 
several times that of the older model. 

The MiG-29SMT’s upgraded WCS 
the fighter compatible with a much 
range of air-to-air and guided/unguided 
to-surface weapons as compared to theb 
versions. Retaining the dogfighting poten 
of the standard Fulcrum, the aircraft acq} 
a strike potential comparable to that of the] 
est Western fighters, such as the Lock 
Martin F-16C Block 50 Fighting Fale 
Boeing F/A-18E/F Super Hornet, Dasss 
Mirage 2000-5 and Dassault Rafale C 

The second basic package involves 
increase in fuel capacity (both internal a 
external) and other refinements to the 
system, as well as the installation of an 
flight refuelling system compatible with b 
Russian and Western tanker aircraft. 

The third package deals with the fig! 
avionics. This gives the fighter a comple 
new data presentation and control envi 
ment featuring full-colour multi-funeti 
liquid-crystal displays. The state-of-the 
flight instrumentation and navigation s 
includes a satellite navigation module and 
fully compliant to NATO and ICAO standa 
which makes the MiG-29SMT more attrac 
for foreign customers and facilitates lo 
range flights outside Russia. 

In its izdeliye 9.18 form the MiG-29$) 
has the WCS and the navigation 
united into the OPrNK-29SM integrated opi 
electronic navigation/attack suite (op 


are a (r ; a iazen 9, tn 4711) ih elektronnyy pritsel’no-navigatsionnyy k6 
Above: The cockpit of MiG-29: ‘777 Green’ (formerly ‘777 Blue’, c/n 535403, f/n seen at the . ; Fi , ionl 
2005 Dubai Air Show. The two MFDs are clearly visible. pleks); a version of this suite designa 


This view of MiG-29SMT ‘777 Green’ illustrates the altered fuselage spine housing a 950-litre fuel tank (one of the two dorsal tanks fitted to the izdeliye 9.17). 
aircraft represents a cross-breed between the 9.17 and the basic izdeliye 9.12 as far as the airframe and fuel system are concerned. 
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NK-29SMU has been developed for the 
P29UBT, should there be a demand for 
two-seat combat aircraft. This suite, 
h enables the fighter to navigate safely 
se its air-to-air and air-to-surface 
ons throughout its designated combat 
pe, was developed by the Ramen- 
Instrument Design Bureau (RPKB - 
enskoye priborostroitel’noye konstrook- 
e byuro) headed by Givi |. Djandjgava. 
SAU-451-05SMT automatic flight control 
(sistema avtomaticheskovo ooprav- 
for the MiG-29SMT (izdeliye 9.18) and 
SAU-451-O5UBT version for the 
29UBT were jointly developed by the 
a Joint-Stock Co. from Cheboksary and 
K Avionika (‘Avionics’ Moscow Scientific 
duction Complex). 

‘the customer goes for a ‘full option’ 
ade, the MiG-29SMT becomes a Gener- 
4+ fighter whose combat potential 
matches that of the MiG-29M and the 
estern fighters — in fact, it surpasses 
insome respects. Such an aircraft will 
tin highly effective and hence competitive 
world market for the next 20 years. 
portantly, RSK MiG is prepared to per- 
ithe upgrade entirely on the customer's 
ground, using the customer's own facil- 
The corporation is currently performing 
29 upgrade work under contract with 
fal nations; the first batches of Fulcrums 
aded to MiG-29SMT/MiG-29UBT stan- 


her view of MiG-29SMT ‘777 Green’ at Dubai with various business jets and an Embraer EMB-145AEW in the background. The hastily modified spine has 
particular aircraft really ungainly, and the yucky ‘swamp monster’ camouflage does not help either! 


dard have now been delivered to several for- 
eign customers, including Yemen. 

Notwithstanding the fact that the number 
of MiG-29 units in the Russian Air Force is 
declining by the year and a large number of 
early-production MiG-29s (mostly Fulcrum-As 
and MiG-29UBs) have been consigned to 
storage depots in Lipetsk and elsewhere, the 
Russian Air Force top command is showing 
an interest in having the Fulcrum-Cs (izdeliye 
9.13) and MiG-29Ss (izdeliye 9.13S) updated 
to MiG-29SMT standard. Most of the design 
features that have been mastered in the 
course of upgrade work for foreign customers 
will probably be incorporated on the Russian 
Air Force’s MiG-29SMTs, reducing the mod- 
ernisation time and cutting costs. 

Among other things, three aircraft sharing 
the MiG-29SMT designation but upgraded in 
different years and differing in avionics fit and 
systems/structural design were used both in 
the MiG-29SMT programme and in the reborn 
MiG-29K/MiG-29KUB programme described 
later; these were ‘917 Blue’ (c/n 2960535400, 
fuselage number 4710), ‘777 Blue’ (c/n 
2960535403, f/n 4711) and ‘918 White’ (c/n 
2960536050, f/n 4815). By August 2005 ‘917 
Blue’ had been repainted in a rather shocking 
blue/violet splinter camouflage scheme with 
stylised ‘MiG’ titles on the fins for the 
MAKS-2005 airshow but the systems and 
structure remained unchanged since the late 
1990s — the grossly bulged fuselage spine 


housing additional fuel tankage was retained. 
This aircraft served as a testbed for certain 
systems and avionics components. In con- 
trast, ‘918 White’ (which basically matches 
the current specification of izdeliye 9.18) has 
an identical detachable semi-retractable IFR 
probe but retains the concave upper fuselage 
contour of the izdeliye 9.12 from which it was 
converted. Likewise sporting a_ splinter 
scheme (this time in sand/brown ‘desert’ 
colours), the aircraft was displayed at several 
international airshows, including MAKS-2003. 
For a while ‘918 White’ was flown by the pilots 
of the 929th GLITs; as such it was among the 
static exhibits at Viadimirovka AB during the 
festivities on occasion of the Centre’s 85th 
anniversary on 21st September 2005, being 
displayed with a full weapons load. 

‘777 Blue’ initially had the systems 
updated to izdeliye 9.18 configuration (this 
included avionics standardised with those of 
the new-generation Fulcrum versions and the 
detachable IFR probe). Thus it was outwardly 
identical to ‘918 White’ for a while, except for 
the paint job. In this guise the aircraft com- 
pleted the opening stage of the trials. Then in 
early November 2005 it was retrofitted with a 
950-litre (209 Imp gal) fuel tank aft of the cock- 
pit, which gave it a singularly ungainly hump- 
backed appearance (the aircraft looked like a 
cross-breed between the izdeliye 9.12 and 
the izdeliye 9.17) and gained a three-tone 
green/grey camouflage for the Dubai 2005 
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airshow, where it was displayed statically as 
‘777 Green’ together with ‘918 White’, which 
was in the flying display; thus MiG-29SMT c/n 
2960535403 came to represent the finalised 
baseline configuration of izdeliye 9.18. 

As already mentioned, the MiG-29SMT 
prototypes were primarily avionics testbeds 
(in particular, they were used to verify the cen- 
tral data processing system, the INS and the 
MFDs); the avionics fit was largely identical to 
that of the MiG-29K/KUB and MiG-29M/M2. 
Additionally, the State Research Institute for 
Alrcraft Systems (GosNIl AS) built a special 
test rig for integrating the avionics and arma- 
ment of the izdeliye 9.18. 

RSK MiG has now begun certification tri- 
als of the MiG-29SMT jointly with the Russian 
Air Force. Several versions of the national 
defence budget for 2006 are under consider- 
ation as of this writing, and all of them envis- 
age upgrading the existing MiG-29 fleet. The 
number of aircraft to be upgraded depends 
on which version of the budget is endorsed by 
the State Duma (Parliament); what is certain, 
however, is that a substantial number of 
MiG-29s will be modernised, not just a hand- 
ful of fighters for show purposes, which will 
give the Russian Air Force a tangible improve- 
ment in combat capability. The Air Force 
is due to place its initial order for the upgrade 
of operational Fulcrums to the current 
MiG-29SMT standard in 2006. 
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The upgrade increases the basic 
MiG-29’s combat potential (especially in air- 
to-ground mode) 2.5 times. By the time 
MiG-29SMT ‘918 White’ made its airshow 
appearance at Zhukovskiy RSK MiG had 
completed live weapons tests involving the 
use of precision-guided munitions — Kh-31A 
active radar homing anti-shipping missiles, 
Kh-31P anti-radiation missiles, Kh-29T TV- 
guided missiles and KAB-500Kr ‘smart 
bombs’ - with this aircraft at the 929th GLITs. 
Vladimir |. Barkovskiy, Director of the corpo- 
ration’s Engineering Centre, says the tests 
showed that the MiG-29SMT's new navigation 
suite developed by RPKB has significantly 
improved targeting accuracy with all types of 
unguided air-to-surface weapons. 

In its current guise the MiG-29SMT has 
also attracted considerable interest on the 
part of some third-world countries. Yemen 
became the launch customer, placing an 
order for a batch of the upgraded fighters in 
2003 (which is why MiG-29SMT ‘918 White’ is 
sometimes referred to as ‘the Yemeni version’ 
because of its ‘African’ camouflage). RSK MiG 
continues its efforts to market the fighter in 
other parts of the world. At least one more 
export order for the MiG-29SMT is due to be 
signed by the end of 2005, says Barkovskiy, 
and two more nations may introduce this ver- 
sion in 2006. 


The MiG-29M2 prototype (‘154 White’) was converted from the fourth prototype MiG-29M (izdeliye 9.15) whose tactical code it retains. Other giveaways are 
dogtooth on the stabilator leading edge, the IFR probe and the fairing between the engine nozzles. The lightning bolt on the fin is a stylised ‘MiG’ inscription. 


MiG-29M Single-Seat Multi-Role 
Fighter (izdeliye 9.61) 

MiG-29M2 Two-Seat Multi-Role 
Fighter (izdeliye 9.67) 

In the late 1970s the Mikoyan Design B 
started work on a radically improved ve 
of the MiG-29. Designated MiG-29M ( 
tseerovannyy — modified) or izdeliye 9.1 
aircraft had a considerably redesigne 
frame, uprated engines, new avionics 
deadlier weapons. Six prototypes were b 
the first of which entered flight test on 
April 1986. Stage 1 of the test program 
completed in September 1991; howe 
programme was suspended in Septé 
1993. This suspension was due to po 
upheavals and financial troubles. ; 

Recently, however, the MiG-29M de 

tion has been reallocated to a new me! 
the Fulcrum family. The managementa 
design staff of RSK MiG regard the ‘ 
MiG-29M and its MiG-29M2 derivative 
new generation of the Fulcrum’s land-b 
versions. As of now, approximately 
copies of the ‘first-generation’ MiG-29 
crum-A/C and MiG-29UB) have been 
duced; whereas the MiG-29SMT (izd 
9.18) is regarded as the principal upg 
standard of today for existing aircraft, 
MiG-29M and the MiG-29M2 are set to b 
next new-production models. If ¢ 
orders are accumulated to resume 


The MiG-29M2 is seen with some of its weapons. Front row, left to right: the R-73, R-77, R-27R and R-27T AAMs, the Kh-35 anti-shipping missile, cannon 
hition, the Kh-29T air-to-surface missile and the same AAMs. Next are B-8M rocket pods; the aircraft carries Kh-31A ASMs and KAB-500T guided bombs. 


ng gear just beginning to retract, the MiG-29M2 pulls up into a sharp climb as it begins an aerobatics display at the MAKS-2005 airshow. Most of the pylons 
removed, except the outermost ones which carry the smoke generator pods. 
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Afterburners blazing, the MiG-29M2 completes a vertical climb at the MAKS-2001 airshow where it was 
unveiled. Note the original ‘MRCA’ titles and Russian flag bands on the tails. 


production, the first MiG-29Ms and MiG-29M2s 
will roll off the line within a few years. 

The single-seat MiG-29M (which, in its 
new guise, received the new in-house desig- 
nation izdeliye 9.61) and the two-seat 
MiG-29M2 (izdeliye 9.67) are designed with 
the maximum possible degree of structural, 
avionics and armament commonality. Both 
versions have an identical forward fuselage 
which looks like a cross-breed between the 
MiG-29 sans suffixe (Fulcrum-A/C) and the 
MiG-29UB, combining the latter’s tandem 
cockpits enclosed by a common aft-hinged 
canopy with a ‘normal’ large radome. The 
pilots sit on Zvezda K-36D-3.5 zero-zero ejec- 
tion seats which create a vertical G load no 
higher than 3.5 during ejection and thus 
reduce the risk of spinal injuries without com- 
promising safety. The workload distribution 
between the crewmembers of the MiG-29M2 
(‘front seat flies, back seat fires’) enhances 
the aircraft's combat efficiency during 
strike/seek-and-destroy missions. On the 
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single-seater the rear cockpit is occupied by 
a 630-litre (138.6 Imp gal) auxiliary fuel tank. 

Like the original MiG-29M (izdeliye 9.15), 
the aircraft has traded the forward air intake 
blocker doors and spring-loaded dorsal 
doors for foreign object damage (FOD) pre- 
vention grilles further downstream. This frees 
up internal space inside the LERXes, allowing 
it to be used for additional fuel. Another fea- 
ture retained from the original MiG-29M is the 
fully-retractable L-shaped IFR probe on the 
port side of the nose in line with the cockpit 
windshield. 

The aircraft will be powered by the new 
RD-33MK afterburning turbofan developed by 
NPO Klimov in St. Petersburg. The RD-33MK 
is a derivative of the production RD-33 Srs 3 
powering the MiG-29SE and the MiG-29SMT. 
Apart from the addition of full authority digital 
engine control (FADEC), the RD-33MK fea- 
tures revisions to the low-pressure and high- 
pressure compressors, the combustion 
chamber and the HP and LP turbines. The 


overall effect of these changes increase 
thrust in full afterburner to 9,000 kgp (19 
Ibst) and at full military power to 5,400 
(11,905 Ibst). The use of a smokeless é 
bustion chamber has helped to add 
perennial problem — the RD-33’s highs 
signature. Also, the RD-33MK’s design 
service life is doubled to 4,000 hours. 

NPO Klimov has also developed 
new KSA-33M accessory gearbox. As di 
from the KSA-2 and KSA-3 accessory g 
boxes fitted to earlier versions of the MiG 
it consists of two independent sections 
ered by the respective engines, each 
own set of generators and pumps and 
ing its own auxiliary power unit (APU), 
significantly enhances reliability and op 
ing efficiency in extreme climates. The 
Klimov VK-100 APU is an uprated derivati 
the GTDE-117 used hitherto. Unlike prev 
versions of the MiG-29, the APU exhaust 
located dorsally. 

The MiG-29M/M2 will be able to 
defence/air superiority, overland or mati 
strike and reconnaissance missions, dé 
ing, identifying and destroying well-prot 
aerial, ground and maritime targets i 
daytime and at night, in any weather a 
an ECM environment, operating singly 6 
part of a group. Importantly, the MiG-29 
has considerable commonality with 
MiG-29SMT (izdeliye 9.18) as regards 4 
ics and armament. This means that 
the test flights performed by the MiG-29 
and the MiG-29K (see later) will earn ce 
tion points for the MiG-29M/M2 as 
greatly speeding up the latter models’ & 
cation and production entry. 

A few words need to be said about 
systems and equipment of the MiG-29Mi 
The aircraft has a quadruplex fly-bi 
(FBW) control system. Currently | 
MiG-29M2 prototype retains the SDU-915 
control system of the original MiG-29M. 
when the intended RD-33MK engines 
KLIVT vectoring nozzles are fitted,” 
MiG-29M/M2 will feature the SDU-915 
control system (OVT = otklonyayemyy vé 
tyaghi — thrust vector control) develope 
MNPK Avionika jointly with the Elara JSC. 
new version is augmented by a quad 
redundant digital processor respons 
among other things, for controlling the 
toring nozzles; this makes for efficient co 
of the aircraft at minimum airspeeds 
extreme angles of attack. 

The avionics have an open architect 
based on the MIL-STD-1553B digital datab 
which allows avionics and weapons of 
Russian origin to be integrated at the ¢ 
tomer’s demand. The new fighter fa 
WCS includes a new NO11M Bars (Le 
multi-mode radar with air-to-air, air-to-surlé 
and ground mapping modes (developed 


Moscow Institute of Instrument 
g named after Viktor V. Tikho- 
infra-red search & track/laser 
and a helmet-mounted sight. 
IRST/LR unit offers high perfor- 
d is capable of detecting aerial tar- 
th head-on and pursuit mode. The 
gefinder/target designator can be 
inst aerial and ground targets alike. 
et-mounted sight is likewise more 
d than the Shchel’-1UM (Crevice- 
d hitherto; it provides target infor- 
0 the missiles’ seeker heads and 
flight/navigation and target informa- 
into the pilot’s eyes. 
data presentation system features a 
yide-angle monochrome HUD and 
‘on the MiG-29M2, seven) MFI 10-7 
ormance 6x8" (152x203 mm) liquid- 
Ds framed by function keys. In 
to the primary flight instrument mode 
can display a digital terrain map 
ical situation data, allowing the pilot to 
) situational awareness and use his 
s effectively. 
Vigation/attack suite of the MiG-29M/ 
2 incorporates ring laser gyros and 
satellite navigation receivers, as well 
avigation aids and other equipment 
g quick and accurate positioning and 
tion of the aircraft's motion parame- 
data being fed to relevant systems. A 
) profile prepared personally by the 
ato computer can be uploaded from 
card; the digital map saved in the pro- 
be displayed on the MFDs. The com- 
ons suite comprises a UHF radio and 
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a VHF radio, one of which can operate in data 
link mode. The integrated ECM/ESM suite 
includes a radar homing and warning system, 
an active jammer, a missile warning system 
(MWS), a laser illumination warning system 
and chaff/flare dispensers. 

The fighter is armed with a 30-mm (1.18 
calibre) GSh-301 fast-firing cannon and has 
eight underwing weapons hardpoints plus a 
centreline hardpoint which can likewise be 
used for carrying bombs. The two inboard 
pylons under each wing can be fitted with tan- 
dem bomb racks, effectively increasing the 
number of hardpoints to 13. Air-to-air 
weapons include the R-77 (RVV-AE) active 
radar homing medium-range missile and the 
R-73E short-range AAM. For anti-shipping 
strike missions the aircraft can carry Kh-31A 
and Kh-35E active radar homing missiles; the 
Kh-31P passive radar homing variety is used 
for destroying enemy radars. Pinpoint strikes 
against ground targets are made possible by 
Kh-29T TV-guided missiles and KAB-500Kr 
TV-guided bombs. The unguided weapons 
include ordinary and cluster bombs of up to 
500 kg (1,102 Ib) calibre (up to eleven 500-kg 
bombs can be carried), 240-mm (9.44-in) 
S-24B heavy unguided rockets (up to six) and 
80-mm (3.14-in) S-8KOM folding-fin aircraft 
rockets (FFARs) in up to six 20-round B-8M1 
pods. The maximum ordnance load is 5,500 
kg (12,125 Ib). 

The combat radius of the new fighter fam- 
ily is considerably greater than the standard 
Fulcrum-A/C’s thanks to the increased inter- 
nal and external fuel capacity and the provi- 
sion of IFR capability. The IFR probe is 


compatible with Russian and Western tankers 
alike. The aircraft will also have ‘buddy’ refu- 
elling capability. The MiG-29M/M2’s range on 
internal/external fuel (unrefuelled) is esti- 
mated as 1,650-1,800 km (1,024-1,118 miles). 

The cumulative effect of these design 
changes increases the MiG-29M/M2’s com- 
bat potential over the Fulcrum-A/C by a factor 
of 2.5-3.5 in strike mode and 1.7-1.8 in air-to- 
air mode. 

The MiG-29M2 prototype (‘154 White’) 
was converted from the fourth prototype 
MiG-29M/izdeliye 9.15 (‘154 Blue’, c/n 
2960905554) by grafting a MiG-29UB cockpit 
section onto the former single-seater. The 
machine made its public debut at the MAKS- 
2001 airshow on 14th-19th August 2001. 

The Russian Air Force could theoretically 
order the MiG-29M/M2, given the proper 
funding. However, a number of traditional 
export customers are far more likely to order 
it - first and foremost India. The Indian Air 
Force is currently running an ambitious pro- 
gramme called Multi-Role Combat Aircraft 
(MRCA). It envisages the purchase and 
licence production of a total of 126 modern 
multi-role fighters to supplant the MiG-23MF 
and complement the MiG-29 and Mirage 
2000N. In the IAF’s prospective three-tier 
structure the MRCA is to occupy a position 
between the HAL LCA light combat aircraft 
and the upgraded MiG-21bis (at the lower end 
of the scale) and the heavy Su-30MKI. Hence 
the Indian Ministry of Defence is to hold a ten- 
der under the MRCA programme. At the Aero 
India 2005 airshow, RSK MiG announced its 
plans to submit the MiG-29M/M2 for the 
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of the MiG-29M2. The production MiG-29M will have an identical airframe and a fuel tank occupying the rear cockpit. 


Indian tender. Both versions are to enter pro- 
duction towards the end of the decade. Later, 
at the MAKS-2005 airshow, RSK MIG General 
Director Aleksey Fyodorov said that the ver- 
sion submitted for the Indian tender would be 
called MiG-35. No details of the fighter’s sys- 
tems and equipment were disclosed, except 
that the MiG-35 will be powered by the thrust- 
vectoring version of the RD-33MK. 


MiG-29K Single-Seat Shipboard 
Fighter (izdeliye 9.41) 

MiG-29KUB Two-Seat Shipboard 
Fighter (izdeliye 9.47) 

On 20th January 2004 Russia and India 
signed a contract worth more than US$ 700 
million. Under this contract RSK MiG was to 
deliver twelve MiG-29K single-seat shipboard 
fighters and four MiG-29KUB combat trainers 
to the Indian Navy; these aircraft were to form 
the carrier wing of India’s first CTOL aircraft 
carrier. The contract also includes the training 
of the customer's personnel, the delivery and 
commissioning of flight simulators, spares 
supplies and the organisation of maintenance 
at the customer's facilities. Deliveries are to 
take place in 2007-09 and the Indian Navy 
holds an option for a further 30 MiG-29K/ 
KUBs to be delivered in 2010-2015. The fight- 
ers will operate from the aircraft carrier INS 
Vikramaditya (formerly RNS Admiral Gor- 
shkov) which will be extensively converted to 
enable CTOL operations; this involves instal- 
lation of a ski jump, among other things. 

Now we come to the most important bit. 
Despite sharing the MiG-29K designation of 
the shipboard fighter developed for the Soviet 
Navy and known at RSK MiG as izdeliye 9.31, 
the multi-role aircraft being developed under 
the Indian contract is rather different. The 
design staff of RSK MiG has gone to great 
lengths to adapt the fighter to the Indian 
Navy’s requirements and to the new ship from 
which the MiG-29K will operate, incorporating 
the latest features of the MiG-29 family’s 
development. 

Two versions are being developed in par- 
allel: the MiG-29K single-seat multi-role 
fighter (which, in its new guise, received the 
new in-house designation izdeliye 9.41) and 
the two-seat MiG-29KUB (izdeliye 9.47) which 
could be used both as a fighter and as a com- 
bat-capable trainer. To save time and cut 
costs the two versions will have more than 
90% commonality as regards the airframe 
and systems and nearly 100% commonality 
as regards avionics and armament; in other 
words, basically the MiG-29K differs from the 
MiG-29KUB only in having an extra fuel tank 
occupying the rear cockpit. 

The shipboard MiG-29K/KUB will have 
maximum possible structural and systems/ 
equipment commonality with the land-based 
MiG-29M/M2. In other words, implementation 
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of this programme will result in a unique quar- 
tet of Generation 4+ combat aircraft (the 
MiG-29K/KUB and the MiG-29M/M2) having 
90% commonality. This approach offers 
important advantages, cutting production 
costs (and hence the flyaway price), simplify- 
ing operational procedures (including flight 
and ground crew training), facilitating spares 
procurement and streamlining the operator's 
fleet. This, together with the high flight perfor- 
mance and combat potential, makes the new- 
generation MiG-29 family a strong player on 
the world fighter market. 

The principal differences between the 
MiG-29M/M2 and the MiG-29K/KUB is that the 
latter incorporates features associated with 
carrier operations — folding wings, a rein- 
forced landing gear optimised for no-flare 
landings and an arrester hook. The wings of 
the MiG-29K (izdeliye 9.41) and MiG-29KUB 
are broadly similar to those of the MiG-29K 
(izdeliye 9.31) as regards planform, span, air- 
foils, the wing-folding mechanism, the config- 
uration of the integral fuel tanks and the 
number of external stores hardpoints. The 
main differences lie in the high-lift devices. 
The double-slotted trailing-edge flaps feature 
increased chord and area, protruding beyond 
the trailing edge when retracted. The simple 
leading-edge flaps are replaced by double- 
hinged ones and their maximum deflection is 
increased from 20° to 30°; the LE flaps are 
now continuously controlled by the aircraft's 
flight control system, deploying automatically 
to the required angle in concert with the 
ailerons and stabilators in accordance with 
the current AOA and Mach number. 

Additional vortex flaps are installed on the 
underside of the leading-edge root exten- 
sions. These are strictly landing devices; on 
take-off and in cruise mode they are retracted 
flush with the underside of the LERXes. As 
they deploy during landing approach, they 
generate additional vortices, enhancing lift 
and reducing dangerous fore-and-aft oscilla- 
tions. The changes to the high-lift devices are 
to improve the MiG-29K/KUB’s manoeuvrabil- 
ity and enhance flight safety during approach 
and landing. 

The MiG-29K/KUB fills the following basic 
roles: 

* air defence of carrier task forces and 
interception of aerial targets flying at 
20-27,000 m (65-88,580 ft) and speeds up to 
2,500-2,700 km/h (1,552-1,677 mph) in any 
weather, day or night; 

¢ destruction of enemy air assets in areas 
where ‘friendly’ submarines are in operation; 

* anti-shipping strikes and strikes against 
ground targets, using both precision-guided 
munitions and unguided weapons; 

* destruction of anti-assault pillboxes on 
the coastline and providing close air support 
(CAS) to assault groups; 


* support and protection of other 
based) naval aircraft en route to and fr 
battle area; 

* reconnaissance. 

In addition, the two-seat MiG-29 
be used for proficiency training and 
sion training for the single-seat MiG-2 
specially developed PAZ-1MK ‘budd 
elling pod is fitted, the MiG-29! 
refuel probe-equipped sister aircraft, 
ing their range and endurance. 

Unlike the MiG-29M/M2, the s 
versions have a new KSU-941 qua 
digital FBW control system develop 
MNPK Avionika and Elara. It is base 
programmable FBW control syste 
oped for the MiG-AT advanced trainer. 

Since the MiG-29K/KUB will ope 
salty oceanic environment, special 
protection measures for the airframe, 
ics/equipment and engines will be 
Radar-absorbing material coatings will 
the fighter’s radar cross-section by af 
4 to 5 as compared to the standard 

The Indian Navy versions will be po 
by RD-33MK engines and equipped 
associated KSA-33M accessory gearbo 
VK-100s APUs. The dorsally located 
exhausts reduce the fire hazard during 
operations and enable the carriage of 
enlarged centreline drop tank. 

The internal fuel capacity of the 
(izdeliye 9.41) is more than 50% greate 
the basic MiG-29’s and more tha 
greater than that of the original 
(izdeliye 9.31). The increase is due to th 
vision of additional fuselage tanks (ince 
a 500-litre (110 Imp gal) tank in the fus 
spine and smaller tanks in the LERXe 
the installation of a 630-litre (138.6 | 
auxiliary tank occupying the rear cockp 
latter tank is omitted on the MiG-29KUB. 
tionally, the capacity of the centreline 
tank has been increased from 1,250 
(275 Imp gal) to 2,150 litres (473 Imp ga 
the number of underwing drop tanks ho 
1,150 litres (253 Imp gal) each has 
increased from two to four. 

As compared to its izdeliye 9.31 
sake the avionics fit of the MiG-29K (i 
9.41) is at least 80% new and has col 
able commonality with the productio 
dard MiG-29SMT (izdeliye 9.18). In res} 
to the Indian Navy's wishes the MiG- 
will feature several avionics items of I 
and French origin. The PrNK-29K 
PrNK-29KUB navigation/attack suites ¢ 
oped for the MiG-29K and MiG-29 
respectively permit navigation and eng 
ment of aerial and ground/surface ta 
throughout the aircraft's designated co 
envelope, singly or as part of a group. 
avionics have an open (modular) architec 
based on the MIL-STD-1553B digital data 


suite is built around a digital data pro- 
system which, like the three principal 
g systems — the Zhuk-ME radar devel- 
y the Fazotron-NIIR corporation, the 
ind the system downloading target 
to the passive seeker heads of the 
missiles — is Russian-made. 
systems, like the helmet-mounted 
re of foreign origin. 

aft’s ‘nervous system’ comprises 
ex databuses, which considerably 
up communication between the mis- 
ous electronic systems and increases 
. For the first time on a Russian air- 
data transmission rate conforms to 
ghest existing standard (fibre chan- 
jpper wires are used as of now, but 
ic cables will be incorporated later. 
-armament of the MiG-29K/KUB is 
al to that of the MiG-29M/M2, including 
to carry Kh-31A and Kh-35E anti- 
g missiles. Guided and unguided 
ns of non-Russian origin may be inte- 
at the customer’s demand. 

MiG-29K (izdeliye 9.41) and the 
‘UB (izdeliye 9.47) will be capable of 
all-weather, year-round operation 
climate, including tropics with ambient 
atures up to +35°C (+95°F) and air 
up to 100%. The aircraft will be able 
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nt in its show colours, the super-agile MiG-290VT demonstrator (‘156 White’) was again converted from one of the original MiG-29Ms and likewise 
je’ ‘MiG’ titles on the tails (in Cyrillic and Roman script). The ‘VTC’ on the starboard fin stands for ‘vectoring thrust control’. 


to operate singly or in groups in the face of 
enemy fighter opposition and in an ECM envi- 
ronment, operating from CTOL carriers 
equipped with a ski jump or from shore bases. 
The take-off run on a carrier deck equipped 
with a bow ski jump is estimated as 125-195 m 
(410-640 ft). 

As compared to existing MiG-29 variants 
the Indian Navy versions will have a longer 
designated service life and lower operating 
costs (due to being operated on a ‘technical 
condition’ basis with no rigidly set overhaul 
intervals). This cuts operating costs per flight 
hour by nearly 40%. 

The first manufacturing drawings of the 
‘new’ MiG-29K were issued in the autumn of 
1999 and the first metal was cut immediately. 
By early 2005 two prototypes had reached an 
advanced stage of construction. The first pro- 
totype MiG-29KUB is expected to enter flight 
test in December 2005 or early 2006, the sin- 
gle-seat MiG-29K (izdeliye 9.41) following in 
the spring of 2006. 


MiG-290VT Development Aircraft 

The highlights of the MAKS-2005 airshow 
included a breathtaking flying display by a 
development aircraft presented by RSK MiG — 
the MiG-290VT experimental super-agile 
multi-role fighter flown by the corporation’s 


chief test pilot Pavel N. Vlasov. The aircraft, 
which had been converted from the final pro- 
totype of the MiG-29M (izdeliye 9.15) — in 
effect, a pre-production example, — was really 
a propulsion testbed meant to verify a version 
of the RD-33 engine fitted with an all-aspect 
vectoring nozzle. In other words, ‘156 White’ 
was a TVC technology demonstrator — or a 
control configured vehicle (CCV). 

The story began in the mid-1990s when 
NPO Klimov commenced development of its 
own TVC concept as an answer to the rival 
Lyul’ka-Saturn design bureau’s AL-31FP 
thrust-vectoring afterburning turbofan cre- 
ated for the Su-27 family. NPO Klimov’s vec- 
toring nozzle was intended for light fighters 
and branded KLIVT (Klimovskiy vektor tyaghi 
or Klimov’s Vectoring Thrust). After analysing 
the TVC research undertaken in the Soviet 
Union and abroad, the engineers of NPO 
Klimov concluded that the best option was to 
deflect the nozzle’s supersonic section (the 
petals). This not only made the design simpler 
and lighter but also reduced the deflection 
time and, most importantly, allowed the noz- 
zle petals to move in any direction. All the 
petals of the supersonic section were 
deflected at the required angle simultane- 
ously, the motion being imparted via push- 
pull rods from a single control ring; this, in 
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Above: The MiG-290VT makes one of its thrilling demonstrations at the MAKS-2005 airshow. Here it is 
seen lighting up its afterburners as it recovers from a flat spin (note the direction of the smoke trails). 


turn, was powered by three hydraulic actua- 
tors located at equal intervals on a fixed ring 
running around the afterburner. The thrust 
vectoring angles were +15° in all directions; 
the maximum deflection speed was eventu- 
ally increased from 30°/sec to 60°/sec. 
Concurrently the engine was to receive a 
new FADEC system and be uprated from 
5,040 to 5,600 kgp (from 11,110 to 12,345 
Ibst) at full military power and from 8,300 to 
9,000 kgp (from 18,300 to 19,840 Ibst) in full 


The MiG-290VT is powered by thrust-vectoring engines whose obvious identification features are the three TVC actuator fairings located around the 


afterburner. In this guise the engine was ini- 
tially known as the RD-133; later, however, the 
RD-133 designation was dropped, the engine 
being referred to simply as the ‘thrust-vector- 
ing RD-33’. 

The first prototype of the KLIVT nozzle was 
completed by early 1997. Flight tests of the 
thrust-vectoring engine on a suitably modified 
MiG-29 were due to commence in late 1997, 
but financial problems delayed this until 2003. 
That year the sixth prototype MiG-29M (‘156 


IRST and the IFR probe were deleted in the course of the conversion. 
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Blue’, c/n 2960905556) finally rec 
shipset of flight-cleared RD-133s, 
first post-conversion flight as ‘156 
August 2003 with test pilot Pavel Vlas 
controls. 

By early August 2005 RSK MiG te 
Pavel Vlasov and Mikhail Belyayev 


ad 


more than 50 flights in ‘156 White’ in wh 


TVC system was put through its pace 

integration with the FBW control syst 
verified. This prompted the deci 
demonstrate the aircraft at the MAKS-2 
show. Those who witnessed the ¢ 
demonstration flights at the show 

MiG-290VT was at least equal, or 
superior, in manoeuvrability to the sup 
Su-30MKI which had by then become: 


7 


ayb 


lar airshow performer; the aircraft co 
loops and spirals literally around its own 


However, there’s more to it than just s 
ular and unique aerobatics at an airsho 


MiG Chief Designer Nikolay N. Boontin,' 


in charge of the MiG-29K/KUB, MiG- 
and MiG-290VT programmes, says 
aspect TVC endows the new MiG with 
new capabilities both in normal flight 
and in superagility mode. 

In the course of its research into tl 
toring control NPO Klimov came to t 


clusion that the design of the KLIVT nozi 


be adapted to other engine types, i 
Western ones. The MiG-29M/M2 and i 


0 


is 


atives with TVC may find a market both 


sia and abroad; among other thi 


thrust-vectoring MiG-35 has been enter 


the Indian Air Force’s MRCA tender. 


e end of the 1980s the Soviet Air 
ok the decision to write a new set of 
Operational requirements (GOR) for a 
led training aircraft, provisionally 
simply as the UTS (oochebno- 
0 samolyot — conversion/profi- 
ainer). The GOR was issued to a 
of design bureaux that were called 
Orespond to the requirements. 
e early 1990s, four Russian design 
k-Mikoyan, Myasishchev, Sukhoi and 
bv - took up the challenge and set to 
on their individual proposals for a new- 
on trainer design. In contrast to the 
es of the Soviet period when such 
fakings were generously funded by the 
dgetary constraints associated with 
oika compelled the design bureaux to 
the project design work out of their 
esources. An important aspect of the 
tion was its open character, whereby 
n partners were to be invited to partici- 
Na joint project with the winning con- 
The first round of the contest resulted 
khoi and Myasishchev designs being 
ed from the shortlist, the Yakovlev 
30 and Mikoyan MiG-AT projects being 
N for the further work. In both cases, 
pes were built and much effort was 
on winning the support from prospec- 
stomers both at home and abroad so 
sure future sales. Eventually the Russ- 
orce selected the Yak-130, but more 
at later. 
en designing the Yak-130, the project 
sidered the fact that it would have to 
dilots both for existing fighter types and 
lure fifth-generation fighters offering 
ably better performance and greater 
j than contemporary aircraft. It was 
d to utilise an integral (blended 
ody) layout with swept wings and 
s offering a comparatively high thrust- 
ratio, with the intention to emulate 
sely as possible the subsonic manoeu- 
characteristics of the newer fighters. 
e Yak-130 emerged as a subsonic 
eater with mid-set cropped-delta wings 
931° leading-edge sweep outside of the 
curved LERXes which, together with full- 
eading-edge slats, were to permit con- 
d flight at an angle of attack up to 35°. 
gs were initially fitted with tall winglets. 


Chapter 3 


Yak-130 


Russia’s New Trainer 


The slab stabilisers repeated the wing plan- 
form and featured anhedral and a large dog- 
tooth (omitted on the first prototype). The 
vertical tail was swept. The cockpit was 
equipped with two Zvezda K-36 zero-zero 
ejection seats, which were sharply stepped to 
ensure good visibility for the instructor. They 


were enclosed by a large sideways-opening 
canopy supplemented by a single-curvature 
frameless windscreen. 

The aircraft was originally intended to be 
powered by two lvchenko AI-25TL turbofans, 
but these were soon changed to the more 
modern DV-2 turbofans. The DV-2 was origi- 


Above: An early desktop model of the Yak-130 advanced trainer marked Yak-UTK (Yak Training System); 
note the winglets and the unbroken stabilator leading edge. 


Another model featuring weapons pylons and a dogtooth on the stabilator leading edge. 
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Above: An early three-view of the Yak-130 trainer. Note the auxiliary air intakes in the LERXes which open 
on the ground when the main air intakes are closed by FOD prevention blocker doors. 


a 


Above: Originally known simply as the Yak-130, the first prototype is seen here at the Yakoviev 
Corporation’s experimental plant in Yakovlev/Aermacchi demonstrator colours with the exhibit code 296. 


The still unregistered Yak-130 in an early test flight, showing the original winglets. These were later 
removed, the machine was registered RA-43130 and rebranded Yak-130D (for Demonstrator). 
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nally developed as a Soviet-Czecho 
co-operation programme and later as 
project between the Progress Engine 
Bureau (the Ukraine) and the Povaisl 
jarne enterprise (Slovakia); hence the 
tials standing for ‘Dnepr-Vitava’, the 
the two rivers on which the two enter 
are located. Actually, the model intend 
installation in the production Yak-130 
RD-35M, a version of the DV-2 mod 
NPO Klimov and rated at 2,200 kgp 
Ibst). At a still later stage this engine, 
gave place to the lvchenko (ZMKB Pro 
Al-222-25 turbofans (see below). 

A curious feature of the Yak-130, 
shares with the Mikoyan MiG-29 fighter, 
provision of blocker doors which close 
intakes completely when the engines 
on the ground to prevent FOD. Whenth 
closed, the engines draw air through: 
auxiliary intakes in the LERXes clo 
mechanically-linked doors. Unlike the 
the blocker doors remain closed in flig 
the landing gear down, opening (ar 
auxiliary upper intakes closing) as tt 
retracts. 

Originally it was planned to b 
Yak-130 as a joint venture with Aer 
Italy, with which Yakovlev entered ap 
ship in 1994. Aermacchi shared des 
production rights and had exclusive 
ing rights outside the former Soviet 
However, as a result of differing time 
and priorities, Aermacchi eventually 
decision to develop the concept ind 
dently as the Aermacchi M-346, lea 
Russian side to continue developme 
on the Yak-130 design on its own. 

The main Russian participant 
Yak-130 programme, apart from the Yi 
Corporation itself, is the Sokol (Falco 
craft factory in Nizhniy Novgorod; 0 
engine side, it was the NPO Klimov 
Engine Manufacturing Enterprise of StP 
burg, but at present this role has pa 
Moscow-based MMPP Salyut as the p 
tive supplier of the Al-222-25 engines. 

In August 2003, during the MAKS-2 
show, an agreement was signed 0 
merger of the Yakovlev Design Bure 
the Irkut Aircraft Corporation. The Yé 
people hope that this merger will facili 
promotion of the Yak-130 in foreign m 
as a useful supplement to its deliverie 
Russian Air Force, which has selected! 
the MiG-AT. The Yak-130 has a chance 
a niche on the Indian market where t 
Corporation has a foothold. 

The Ukraine has voiced an intel 
adopt the Yak-130 for its Air Force. 0 
May 2004 Ukrainian Air Force Comi 
in-Chief Lieutenant-General Yaroslav § 
said in a press interview that there we 
to use the Yak-130 for training Ukraini 


pilots and that assembly of these aircraft 
‘be organised in Odessa. The Ukraine 
Gipating in the Yak-130 programme as 
gine supplier. 

Ne first prototype Yak-130 was soon 
ied Yak-130D (‘Demonstrator’) — an 
n which it fully justified by taking 
nVarious airshows in Russia and abroad. 
fak-130D left the assembly shop on 30th 
mber 1994 and made its first flight on 
April 1996, bearing the number 296 on 
$e gear doors. Unlike the prototypes of 
Us Russian military aircraft, the Yak-130 
ed a striking white/bluish grey/ red 
scheme in a decidedly civilian style 
fakovieyv OKB and Aermacchi logos. 

its original configuration the Yak-130D 
d winglets which soon proved to be 
ly rigid and were removed. It had a 
istic flattened nose with chines. The 
labilisers lacked the dogtooth which 
mvisaged by an early project configura- 
The machine was demonstrated both 
and without weapons pylons (three 
reach wing). 

InDecember 1998 during routine test fly- 
pm the Aermacchi flight test facility at 
sgono, Italy, the Yak-130D demonstrated 
of the most important parameters 
ited of the new trainer, safe handling at 
angles of attack, by achieving an AoA 
Fin controlled and stabilised flight. This 


Above: The Yak-130D in its ultimate configuration with no winglets and a wing leading edge dogtooth. The 
aircraft has been repainted in a three-tone camouflage scheme. 


Wearing camouflage colours and the tactical code ‘091 White outline’, the Yak-130D retains the civil registration RA-43130. Here it is seen carrying B-8M1 
ISL FFAR pods and R-60M AAMs; arrayed on the ground are FAB-250M-62 bombs, UPK-23-250 cannon pods, KMGU submunitions pods and R-73 AAMs. 
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Above: This cutaway drawing represents the production version of the Yak-130 which is very different from the Yak-130D prototype in both shape and co 
Note the nose radome. 


was followed by several more hig! 
flights to validate the flight control syst 

In August 1999 the machine was dé 
strated with a number of modifications 
duced in cooperation with Aermacel 
reflecting the suggestions made by fi 
specialists. The winglets were gone 
wings acquired a dogtooth; small trapez 
fences were added at the wing/LERX 
tions and ahead of the windshield, 
demonstrator was now registered RA 
and wore a revised colour scheme. A 
dissolution of the partnership it was rep 
in camouflage colours and retained o1 
Yak logo, receiving the tactical code ‘01 
outline’ in addition to the civil registral 
Another outward change was the additi¢ 
a heat shield aft of the APU outlet ont 
board side of the rear fuselage. 

At a stage when the Yakovlev OKB} 
Aermacchi were still maintaining their 
nership, their common plans envisaged 
ing the manufacture of a production ve 
differing considerably from the Yak-1300 
Yak/AEM-130D) prototype. It would bean 
craft of smaller dimensions, its wing 
being reduced from 11.25 m (36 ft 11 if 
10.4 m (34 ft 1% in), the fuselage length 
12.4 m (40 ft 8% in) to 11.24 m (36 ft 10) 


The fuselage of the first production-standard Yak-130 takes shape at the Sokol plant in Nizhniy Novgorod. and wing area reduced to 23.5 m? (253 s0 
Note the lack of nose chines and the apertures for the dorsal air intakes in the LERXes. 
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ove visibility, the nose would be 
d; the fuselage would be provided with 
ed tailcone and made shallower; the 
se would be reduced. The DV-2 
would give place to DV-2S turbofans 
il-authority digital engine control 
3) and operational life improvements 
ed in conjunction with NPO Klimov 
‘Central Aero Engine Research Insti- 
}) in Russia as the RD-35. This ver- 
Ss known as the Yak/AEM-130S 
nyy — production, used attributively). 
‘project did not materialise in its orig- 
; Still, it provided the basis for later 
on versions developed separately by 
koviev OKB and the Aermacchi com- 
see below). 
efirst Russian production version of the 
30 embodies a considerable degree of 
ign as compared to the Yak-130D pro- 
The changes incorporated in this ver- 
ect the somewhat changed concept 
Yak-130’s employment in the Russian 
yee that emerged by the beginning of 
Century. A new situation in the devel- 
nt of the Russian Air Force dictated the 
10 transform the Yak-130 from a pure 
into a combat trainer capable of being 
OF practising up to 80% of the service 
j entire training programme, as well as 
8 weapons training. Furthermore, the 
eats to Russia’s security are largely 
with a shift from all-out warfare to 
ensity local conflicts in which a modern 
at trainer possessing a secondary 
(Capability is an effective and less costly 
live to using more potent and expen- 
ombat aircraft. 
he Yak-130 modified to meet the Russ- 
Air Force’s additional requirements 
iid cope effectively with both training and 
at tasks. 
@ production version differs outwardly 
@ Yak-130D in having a larger-diame- 
ginted ogival nose cone housing a radar, 
aped air intakes, a dogtooth stabiliser 
g edge and wingtip launch rails for 
trange AAMs. A conformal cannon pod 
ibe fitted under the fuselage. 
ihe combat trainer is powered by Ukrain- 
222-25 turbofans developed by the 
‘0 ‘Progress’ Engine Design Bureau 
(B) and built by Motor Sich, both of 
ozhye. The Al-222-25 delivering 2,500 
510 Ibst) for take-off will also be built 
he Russian Air Force at the MMPP Salyut 
Engine Production Association in 
eration with Motor Sich. Thus it meets 
ey requirement posed by the Russian Air 
its aircraft will be powered by engines 
in manufacture (the Yak-130D proto- 
ehas Slovak-built DV-2 turbofans). 
The production Yak-130’s specifications 
de a take-off weight around nine tons 
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Above: Head-on view of the first production-standard Yak-130 with an impressive array of air-to-ground 
weapons, including precision-guided munitions. Note the wingtip missile rails. 


(19,850 Ib), a top speed of 1,060 km/h (659 
mph), a service ceiling of 12,000 m (39,360 ft) 
and a range of 2,000 km (1,240 miles). The 
aircraft can carry up to three tons (6,610 Ib) of 
external stores on nine hardpoints; these can 
accommodate essentially the whole range of 
weapons used by Russian tactical aircraft, 
including bombs of up to 500 kg (1,102 Ib) 
calibre, unguided rockets and guided air-to- 
air and air-to-surface missiles. External stores 
may include TV- or laser-guided bombs like 
the KAB-500, Kh-25ML guided air-to-surface 
missiles, as well as foreign-made missiles like 
the AGM-65 Maverick or other weapons. Light 
armour will be provided to protect the cockpit, 
powerplant compartment and bays where the 
vital systems and equipment are installed. A 
mock-up of the production-model cockpit 
exhibited in 2001 sported a retractable in- 
flight refuelling probe on the starboard side 
ahead of the windshield. 


The use of the Yak-130 for combat profi- 
ciency training does not necessarily involve 
real missile launches or bomb drops. The 
onboard system for simulating the weapons 
use mode ensures the possibility of simulat- 
ing air combat, the firing of air-to-air missiles 
with IR- and radar-homing seeker heads, and 
the use of the ECM and IRCM systems; it can 
also simulate an attack against ground tar- 
gets with the use of guided missiles and 
unguided rockets, as well as the use of guns. 

During the initial stages of training the 
Yak-130 can be more ‘forgiving’ towards the 
errors committed by trainees which will 
enable them to master the essentials more 
quickly. When the pilots pass to further stages 
of training, including special flight modes and 
combat training, a special system for altering 
the flight control system software will make it 
possible to endow the Yak-130 with dynamic 
characteristics approximating those of the 


The first production-standard aircraft, ‘01 White’, with landing gear just beginning to retract. The 
production version ‘gone on a diet’ makes an interesting comparison with the Yak-130D on page 68. 
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Above: Yak-130 ‘01 White’ in a test flight; note the low-visibility outline star insignia and the APU exhaust. Being painted matt dark green overall, the Yak-130 
pure frustration for photographers - the machine tends to appear as a black silhouette livened up only by the Day-Glo orange wing and fin tips. 


and below left: Here, bright sunshine reveals the revised colours with normal red stars and the logo of the Sokol plant added on the rudder, as well as 
auxiliary inlet grilles and wing and the stabilator... er... dogteeth. Note the FOD prevention doors and open dorsal intakes on the taxying aircraft. 
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Above: Still in primer finish and coded ‘02 Black’ for the time being, the second production-standard 
Yak-130 runs up the engines at Nizhniy Novgorod-Sormovo. Note the radome and the dielectric fin cap. 


Above: Negative and positive Yaks! Together, the first two machines make an interesting picture. Note 
how the canopy opens to starboard. 


This view of ‘02 Black’ shows the closed FOD prevention doors, the shape of the LERXes, the three 


hardpoints under each wing (plus wingtip missile rails) and the two-section flaps. 
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aircraft to be simulated — such as the MiG 
Su-27 or Su-30. Theoretically any aircrafti 
be simulated, including the Boeing (MeD 
nell Douglas) F-15 Eagle, Lockheed 
F-16 Fighting Falcon, Boeing (McDD) Fi 
Hornet, Dassault Mirage 2000, Das 
Rafale, Eurofighter EF2000 Typhoon and 
prospective American fifth-generation 
ers, such as the Lockheed Martin F-35 (d 
Strike Fighter). 

The first production-standard Ye 
(confusingly, also coded ‘01 White’ -alb 
solid digits this time) made its maiden 
from Nizhniy Novgorod-Sormovo on 
April 2004 with Yakovlev OKB chief test 
Roman P. Taskayev at the controls. Thus 
first production model of the Yak-130 p 
ered by Al-222-25 turbofans started its 
development programme. The integrated? 
programme will span over two years. Acc 
ing to the present plans, the flight tests) 
involve four production machines. 

The second machine (originally 
Black’, later repainted as ‘02 White’) jo 
the test programme in the spring of 200 
took to the air on 5th April, flown by Yako 
OKB test pilots Vasiliy Sevast'yanov 
Roman Taskayev. The testing of the t 
flight test example was due to begin i 
autumn of 2005. The construction of 
machine is fully funded by the Russian 
Force. 

In February 2005 Russian Air Force Cd 
mander-in-Chief Army General Vlad 
Mikhailov appointed a State commissio 
conducting the Yak-130's state accept 
trials. The first two machines were to be 
mitted for the state tests in May 2005. Pla 
hand envisage the completion of the’ 
stage of these tests in December 2005; t 
results will form the basis for a prelimin 
decision on putting the Yak-130 into se 
production. The entire programme of 
state acceptance trials, including the spi 
flights and live weapons trials, is to be of 
pleted in 2006, whereupon deliveries to 
Force units can begin. 

At present the Russian Air Force | 
ordered four Yak-130s and an order foral 
ther ten machines is being negotiated. A 
later deliveries, the Air Force C-in-C quot 
figure of 200 to 300 machines. Although 
number of Yak-130s to be ordered by the 
Force has not been finalised, a contract 
been signed with the Sokol aircraft plant! 
the manufacture of an initial batch of 12 
craft in 2005-07; production can start 
Stage A of the state acceptance trials 
been completed and the so-called pre 
nary conclusion issued. The first machi 
the initial batch could then be delivered 
mid-2006, with the delivery of the 12th aird 
taking place in late 2007. Subsequently 
Sokol plant would be able to make delive 


Bduction aircraft at the rate of some 12 
lines per year. 

The Russian Air Force plans to buy the 
F130 in order to replace the Czech-built 
DL-39C Albatros trainers which currently 
the backbone of its training fleet. 

@ prospect of the Yak-130’s introduc- 
jinto the Russian Air Force inventory led 
Yakoviev OKB to step up the efforts to pro- 
pthe aircraft also to the world market. By 
2004 the Rosoboronexport State Com- 
nyhandling Russian arms exports had held 
nical demonstrations of the Yak-130 in 
ia, India, Germany, the Ukraine, Chile 
Slovakia, as well as Malaysia, Indonesia, 
and and a number of African countries. 
eYakoviev Design Bureau has reached an 
ement with the Sukhoi Holding Company 
der the terms of which the sale of Sukhoi 
ait will be accompanied by an offer of the 
130 as a training aircraft within a package 
| Yakovlev hopes to occupy up to thirty 
Der cent of the world trainer/combat trainer 
et. 

The Yak-130 has growth potential that 
ables the development of its various ver- 
bis. Plans are in hand to develop a ship- 
gard trainer, a light single-seat fighter, a light 
flack aircraft, a light reconnaissance plane 
erating jointly with the Pchela UAV) and an 
nmanned attack aircraft. 


Above: The second production-standard Yak-130 after being painted in the same colour scheme as the 
first aircraft and becoming ‘02 White’. 


In an effort to boost the export potential of 
the Yak/AEM-130, the Yakovlev OKB and Aer- 
macchi studied the possibility of re-engining 
the aircraft with F124 turbofans developed by 
the International Turbine Engine Co. (ITEC, a 
subsidiary of the AlliedSignal company) and 
derated to 25 KN. The dissolution of the part- 
nership between Yakovlev and Aermacchi put 
an end to these joint studies, but the F124 
engine was, in fact, chosen by the Italian com- 


pany for its own version of the Yak-130 (see 
below). 

As mentioned above, in December 1999 
Yakovlev and Aermacchi went their separate 
ways in the further development of the basic 
design. Aermacchi reportedly received a full 
set of documentation on the Yak-130 from the 
Russian side in accordance with an agree- 
ment between the governments of Russia and 
Italy; the transfer of documentation was 
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fussian Air Force C-in-C Vladimir Mikhailov (right) shakes the hand of Yakovlev chief test pilot Roman Taskayev after a ride in the Yak-130. 
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Below: The same aircraft on final approach. No pylons are fitted this time. Note the pitot heads under the nose and at the tip pf the radome. 


| 
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Above: Yak-130 ‘02 White’ climbs away as the main gear doors close. Note the weapons pylons under the wings. 
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garded as a part payment of the Russian 
bt to Italy. 

On the basis of this documentation the 
an company reworked the design to suit 
fequirements of prospective Western cus- 
and produced its own ‘Westernised’ 
frsion of the Yak-130 which received the 
signation Aermacchi M-346. Externally this 
d-in fighter trainer is very similar to the first 
130 prototype, but it features a complete 
ural redesign, a Western set of avionics 
and Western engines — the aircraft is powered 
two Honeywell/FIAT Avio F124-200 turbo- 
s developed jointly by engine manufactur- 
&S of the US and Italy. Aermacchi is 
psitioning the aircraft to meet the 12-nation 
PT (Advanced European Jet Pilot Train- 
9) ‘Eurotraining’ requirement. 

Coded P.01, the first prototype (c/n 6962) 
as completed on 7th June 2003. It was 
described as an advanced and lead-in fighter 
finer. The first flight took place on 15th July 
2004. When presenting the M-346, Aermacchi 
beentuated such features as vortex aerody- 
amics, the digital FBW control system per- 


mitting a controlled flight at AoAs up to 40°, 
modular avionics, ‘glass’ cockpits and so on. 
The aircraft is powered by two F124-200s 
which ensure a thrust/weight ratio close to 1. 

Under the terms of the Yakoviev/Aermac- 
chi agreement, Aermacchi has the exclusive 


ih cockpits of the production-standard aircraft (the front cockpit featuring a head-up display is on the left) feature three 6x8 inch colour MFDs and an I/O panel 
ove them. In the lower row of pictures, the MFDs show, left to right: the primary flight instruments, the tactical situation and systems status. 


right to market its trainer in NATO member- 
countries, while Yakovlev has the exclusive 
right to the CIS market. In other parts of the 
world the two companies will engage in free 
market competition, leaving it up to the cus- 
tomers to decide which aircraft they want. 


Specifications of the Yak-130 combat trainer 


Engine type 

Engine thrust at take-off, kgp (Ibst) 
Length 

Wing span 

Wing area, m? (sq ft) 

Empty weight, equipped, kg (Ib) 
All-up weight, kg (Ib) 


Maximum speed, km/h (mph) 
Landing speed, km/h (mph) 
Service ceiling, m (ft) 

Range, km (miles) 

Landing run, m (ft) 


Yak-130D 


DV-2 

2,200 (4,850) 

11.245 m (36 ft 10% in) 
10.4 m (34 ft 1% in) 
23.5 (253) 

4,410 (9,720) 

6,200 (13,670) clean 
9,000 (19,840) maximum 
1,050 (652) 

175 (109) 

12,500 (41,000) 

2,220 (1,379) 

485 (1,590) 


Production Yak-130 


Al-222-25 

2,500 kg (5,512) 
na. 

na. 

na. 

na. 


©. 9,000 (19,850) 
1,060 (659) 

na. 

12,000 (39,360) 
2,000 (1,240) 
na. 
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Above: The cockpit section of Yak-130 ‘02 Black’. The Yak-130 is the first Russian military aircraft to 
feature a micro detonating cord (MDC) for shattering the cockpit canopy before ejection. 


Above: A dummy KAB-500T bomb and a B-13L FFAR pod under the port wing of Yak-130 ‘02 White’ in the 
static park of the MAKS-2005 airshow. ‘01 White’ was in the flying display. 


The handsomely painted Aermacchi M-346 prototype at the 2005 Paris Air Show. The similarity to the 
Yak-130 is obvious. 
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Yak-130 - Various Project Versions 
The use of the Yak-130 in a light fighter role’ 
one of the options considered by the Yak 
OKB. No details are available as of this wi 

The prospective versions of the Yak 
include a shipboard trainer meant to rep 
the Su-25UTG in the Russian Navy, as 
for export. 

The project versions of the Yak-130 
include a four-seat (!) trainer version feati 
a wider forward fuselage with two side-by- 
pairs of seats in tandem. It is intended fort 
ing pilots and navigators of military tral 
aircraft and bombers, as well as airline p 

A shipboard (carrier on-board deli 
version of the four-seat Yak-130 derivati 
intended for quick delivery of pe 
small cargoes to aircraft carriers. This ai 
is expected to have a maximum cruis 
speed of 650 km/h (404 mph) and a pra¢l 
range of 2,000 km (1,243 miles). 


Yak-131 Single-Seat Light Strike 
Aircraft (Project) 
Areport published in mid-2003 stated thatth 
were plans envisaging the development 
dedicated strike derivative of the Yak-130. 
machine designated Yak-131 will be a li 
weight single-seat aircraft possessing 90 
95% commonality with the basic Yak-130. 
strike version will have its combat rad 
extended to 1,000 km (620 miles). It will be 
vided with a built-in 30-mm_ cannon. 
weapon complement will also include the Vi 
(Whirlwind) laser-guided anti-tank missile 
The light strike aircraft version of 
Yak-130 will feature armour protection mak 
use of lightweight composite materials; 
will afford grater survivability. A new a 
suite will enable the aircraft to tackle its ¢ 
bat tasks day and night under ad 
weather conditions. It is to be equipped 
the Moskit-2 radar (an improved version of 
earlier Moskit radar developed by 
Fazotron). The Yak-131 was visualised as: 
of a unified reconnaissance/strike sys 
comprising also a reconnaissance/targetd 
ignator aircraft, as well as unmanned reo 
naissance drones. The Yak-131 was expec 
to carry up to 3,000 kg (6,615 Ib) of ai 
externally on nine weapons pylons. 
stores options comprised up to eight free 
bombs weighing up to 250 kg (551 Ib) e 
up to four guided bombs weighing up to 
kg (1,102 Ib) each, the Kh-25ML air-to-sut 
missile or (on export versions) the AG 
Maverick missile, as well as short- or med 
range air-to-air missiles. 


Yak-135 Supersonic Derivative 

A brief mention was made in press report 
the possibility of the Yak-130 being de 
oped into a supersonic light strike and 
purpose aircraft designated Yak-135. 


Nearest future of the Russian strategic 
er arm (DA — Dahl’nyaya aviahtsiya, 
gRange Aviation) is associated with the 
fading of the aircraft it now operates — 
arly the Tu-95MS and Tu-160 strategic 
e-carriers. As a rule, the ‘age’ of most 
ait currently operated by the Long-Range 
lion does not exceed 10-15 years; thus, 
femaining designated service life allows 
em to soldier on at least until 2015. How- 
ler, fone takes into account the example of 
@Tu-16 and Tu-95 dating back to the 
late 1950s (these bombers remained in 
lice for nearly 40 years), the current air- 
may remain in service well beyond 2015. 
upgrading will be concerned mainly with 
avionics and equipment of the missile car- 
aircraft and will envisage supplementing 
arsenal with new types of weapons - in 
cular, new medium-range and long- 
ge cruise missiles with conventional war- 
(such as the Kh-555). 

Such new weapons, in their non-nuclear 
sions, were developed a few years ago 
aid are in the middle of their test programme. 
e Air Force Command evolved a pro- 
me for adding them to the weapons 
ge of the Tu-95MS and Tu-160. The imple- 
entation of the programme was based on 
Bassumption that the necessary state funds 
jould be allocated. In parallel with the 
pgrading, work was to be effected on 
lending the aircraft's designated service life 
dactual life span. 

On 26th May 2005 the Russian Academy 
Sciences held a ‘round table’ conference 
innovations in the defence industry. 
ing at this forum, Lieutenant-General 
eksandr Rakhmanov, Deputy Chief of the 
aments Board of the Russian Armed 
Forces, declared that a precision-guided 
Hrange cruise missile had been devel- 
ped and successfully tested in Russia; this 
tise missile is to be carried by Tu-95MS and 
7-160 strategic missile carriers operated by 
e 37th Strategic Air Army of the Supreme 
ommand (that is, the DA) and currently 
indergoing an upgrade. ‘Recently a demon- 
Station was held of our precision-guided air- 
lunched missile. Launched from a distance 
titwo thousand kilometres [1,240 miles], it 
lew right into the window, as they say in avi- 
alion’, said Rakhmanov. 
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Experts believe that the Kh-555 missile 
which the general was referring to has been 
developed as a derivative of the production 
Kh-55MS which has up to now been the prin- 
cipal armament of the Tu-160 and Tu-95MS. 
Apparently the Kh-555 differs from its precur- 
sor in having a conventional warhead, as well 
as in being equipped with optical (TV) homing 


equipment as a part of its guidance system. 
Deliveries of such missiles to the DA, which 
currently operates a fleet of some fifteen 
Tu-160s and some sixty Tu-95MS missile car- 
riers, began in 2004. 

A few years ago Russian Air Force Com- 
mander-in-Chief Army General Vladimir 
Mikhailov paid a visit to the Kazan’ Aircraft 


Above: A stripped-down Tu-95MS undergoing refurbishment at the Russian Air Force’s ARZ No.360 at 


Dyaghilevo AB near Ryazan’. 


Tu-95MS Bear-H missile carriers, like this somewhat incomplete example awaiting overhaul, are due to 


have new weapons integrated. 
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Above: Some of the Tu-95MSs now in service with the Russian Air Force's 37th Strategic Air Army are named after Russian cities. This one, ‘12 Red’, is 
christened Moskva (Moscow) and bears the city crest with St. George And The Dragon, as well as the Gold Star Order reflecting Moscow’s Heroic City status. 


Above: Tu-95MS ‘19 Red’ stages through a transport aviation base en route to the High North for an exercise, taxying past a row of resident quasi-civil Ilyushin 
IL-76MD transports. It wears 13 mission markers aft of the flightdeck. 


: 


Tu-95MS ‘23 Red’ is named Tambov after a city in central Russia. Coloured propeller spinner tips are often encountered on Soviet/CIS military turboprop aircral 


here 
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Though many may dismiss turboprops as outdated, the Tu-95MS still offers impressive capabilities. It also looks impressive — a graceful aircraft (not to 
on the sound, that distinctive throbbing roar of the four contra-rotating propellers which is sweet music to any aviation enthusiast’s ears). 
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DA’s other principal type of today is the swing-wing Tu-160, and most examples are named after notable persons — not necessarily airmen. ‘07 Red’ seen 
making a high-speed pass with the wings at maximum sweep is named after Aleksandr Molodchiy (twice Hero of the Soviet Union), a wartime bomber pilot. 


81 


f Tu-160 ‘12 Red’ is named after Aleksandr 
jikov, an Air Chief Marshal of the 1940s. 


left: Tu-160 ‘11 Red’ honours Vasiliy Sen’ko, 
bomber navigator to become twice Hero of 
Union during the Great Patriotic War. 


An interesting formation of two Russian Air 
ce swing-wing bomber types - the Su-24M and 
fu-22M3. 


2t 


iit: Face to face with the Tu-22M3. 


ion Association named after Sergey 
Gorbunov (KAPO) which manufactures the 
60. The visit resulted in the signing of a 
er of Intent in the field of aircraft construc- 
hwith the Government of the Republic of 
larstan. Among other things, it confirmed 
Russian Air Force’s intention to place a 
@ order for the refurbishment and upgrad- 
jofthe Tu-160 strategic bombers at KAPO. 
The Tupolev Joint-Stock Co. prepared 
eral upgrade options for the Tu-160 differ- 
jin the scope of modifications which, in 
depended on the funding available. The 
content of the upgrade was concerned 
h perfecting the avionics suite and the 
ament of the bomber by providing it with 
PGMs. 
The Ministry of Defence signed an agree- 
with KAPO on the repairs and moderni- 
on of all Tu-160s currently on strength with 
Russian Air Force so that they will be able 
premain in service at least until 2030. Such a 
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Above: A Tu-22M3 undergoing refurbishment at ARZ No.360; the huge radome and revolving antenna of 
the PNA-D radar have been removed. This type is also due for a mid-life update. 


lengthy period is due to the fact that deliver- 
ies of production Tu-160s to the DA’s first-line 
units began as late as 1987, and the 
‘youngest’ Tu-160 was built by KAPO in 2000. 

Recently two Tu-160s were being kept at 
the Kazan’ aircraft plant. One of them was 
taken directly from a first-line bomber regi- 
ment at Engels-2 AB, while the other had 


been a ‘dogship’ used by the Tupolev JSC in 


test programmes. After the completion of 
repairs and upgrading both machines are 
scheduled to go to Engels. This will restore 
the Russian Air Force’s Tu-160 fleet to its pre- 
vious level of 15 machines, making up for the 
tragic loss of one aircraft in a fatal accident in 
September 2003. In late December 2004, dur- 
ing the festivities on occasion of the Russian 
Long-Range Aviation’s 90th anniversary, 


Lieutenant-General Igor’ Khvorov, Co 
der of the 37th Strategic Air Army 6 
Supreme Command, said: ‘Soon we 
take delivery of two new Tu-160 aircra 
the Kazan’ plant. One of them will featu 
radical an upgrade that it will retain on 
outward shape of its previous self. This’ 
a modern bomber fitted with a state-o 
onboard digital computer which will et 
complete change of the weapon 
bringing it to a higher order of magnitu 
comparison with those currently in use’ 
General was referring, in particular, tott 
digital computer enabling the bomb 
make the fullest use of satellite navigati 
Thus, with the service introduc 
medium- and long-range air-launched 
sion-guided cruise missiles the Ri 
Long-Range Aviation acquires a new q 
which will enhance its role in ensuring th 
itary security of Russia in the case of any 
tingency in world affairs. The Long 
Aviation will be endowed with a unique! 
bility of theatre and strategic significant 
will be simultaneously a real strategic 
of both nuclear and non-nuclear dete 
The Tu-22M3 bombers still remail 
service will be next to undergo an upg 
For example, one of the upgrade varia 
proposed by the Gefest & T JSC, ana 
and armament integration company which 
previously developed a successful upg 
option for the Su-24M (see Chapter @ 
Plans in hand also envisage equipp 


This operational Tu-22M3 from Shaykovka AB paid a brief visit to Zhukovskiy in August 2005 in order to participate in a formation flypast of Tupolev aircraft 


MAKS-2005 airshow. 
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23s with the SVP-24 specialised com- 
Mg subsystem and with an ‘electronic 
phical map’. This will enhance the air- 
ts combat potential considerably. The 
2M3 will acquire the capability to 
gach the target at ultra-low altitude and 
astrike with utmost precision. At pre- 
Gefest & T is engaged in developing the 
ans of attack that will be used against tar- 
oftheatre importance (that is, situated far 
d the frontline) from a corresponding 
int on the aircraft's route. This task is very 
ical, among other things, because it 
ds effective means of combating terror- 
0, as we know, do not give prior warn- 
}of their actions. The new equipment will 
iprive them of the possibility to make unex- 
led manoeuvres. 

As for the requirements that will come on 
fagenda in a more distant future, they will 
met by a radically new type of long-range 
e strike aircraft. Preliminary work on the 
ure Long-Range Aviation Airborne System 
AK DA - Perspektivnyy aviatsionnyy kom- 
$ Dahl'ney aviahtsii) programme has 
in progress for several years now; 
bording to statements made by the Russian 
(Force C-in-C, the prototype of such an air- 
can be built and submitted for testing 
proximately in the middle of the 21st cen- 
ssecond decade. 

Assessing the current state of Russia’s 
long-Range Aviation, we may justly conclude 
hat, despite a considerable reduction in the 
ber of aircraft on strength, it retains quite 
pressive combat capabilities. These will be 
er enhanced to meet the challenges of 
time after the implementation of upgrade 
Ogrammes and introduction of new air-to- 
face weapons types. 
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38N and IL-38SD ASW/Maritime 
latrol Aircraft 

ine of the most notable events of the second 
emational Maritime Defence Show (IMDS- 
005) held in St. Petersburg between 29th 
une and 3rd July 2005 was the presentation 
Ha maritime targeting/observation systems 
mily for aircraft and helicopters of various 
isses and types, performed by an institute 
ing part of the Leninets Holding Co. 
Testing of the first upgraded Ilyushin 
438N anti-submarine warfare aircraft has 
en under way since 2001; the N refers to 
@ Novella (Novel) new-generation avionics 
Suite with which it is equipped. Plans in hand 
avisage the completion of state acceptance 
als and delivery of the first upgraded ASW 
stem to the Russian Navy in 2005; subse- 
quently, using this first aircraft as a pattern, 
he entire IL-38 fleet of the Russian Naval 
Aiation is to be upgraded to IL-38N standard 
‘athe MoD’s Aircraft Repair Plant No.20 (ARZ 
0.20) in Pushkin near St. Petersburg. 


Above: ‘19 Red’, the prototype of the IL-38N upgrade. The flattened housing carried on struts above the 
forward fuselage - the most obvious recognition feature of the IL-38N - houses ELINT equipment; the 
ventral radome appears unchanged but in fact houses a new radar. 


By the summer of 2005 a similar upgrade 
had already been effected on three Indian 
Navy IL-38s. These are equipped with the 
export version of the Novella system known 
as Morskoy Zmey (Sea Dragon), hence the 
different designation IL-38SD. Visitors exam- 
ining the aircraft displayed statically at 
Pushkin airfield as part of the IMDS-2005 
could see for themselves that these systems 
had actually been incorporated into patrol 
and ASW aircraft. One of the Russian IL-38Ns, 
under test at present, and an example of the 
Indian IL-38SD could be seen at Pushkin. 


According to the information distributed 
at the show by the manufacturer, the Sea 
Dragon system comprises a wide range of 
information and search systems (radar, 
ELINT package, thermal imaging, magnetic 
anomaly detection and sonar systems, a 
dunking sonar module), two standardised 
operator work stations equipped with modern 
display systems and dispersed computing 
environment with a multi-level processing of 
information and automation of the processes 
of detecting the targets, transmitting informa- 
tion about them and destroying the targets. 


Above: Another view of IL-38N ‘19 Red’ at Pushkin. 


In June-July 2005 the IL-38N was on display at Pushkin as part of the International Maritime Defence 
Show. 
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imaging system under the IL-38N’s extreme nose. 


The Sea Dragon system includes a search 
radar with a slotted antenna array which, in the 
case of the IL-38, is accommodated in the exist- 
ing quasi-spherical radome under the front 


fuselage formerly occupied by the Berkoot 
(Golden Eagle) radar. The radar is able to 
detect maritime surface targets at distances up 


Above: Close-up of the IL-38N at Pushkin, with an Indian Navy IL-38SD serialled IN303 visible beyond. Note the small ‘ball turret’ of the gyrostabilised tl 


to the radio-wave horizon, and aerial targets at 
distances up to 350 km (218 miles). The ther- 
mal imaging system (its ‘ball’ stabilised about 
the three axes and provided with five optical 
windows is located in the extreme nose of the 
IL-38) is capable of detecting, tracking and 
identifying surface targets with high precision 


and of performing automatic tracking using) 
get designation from the radar. The ELINT: 
tem gives 360° coverage (on the IL-38 aire 
is accommodated in a flattened boxy contalt 
mounted on special struts above the fo 
fuselage just aft of the flightdeck); the shape 
these struts is different on the IL-38N and] 


The IL-38N on final approach to Pushkin. 
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The Indian Navy’s IL-38SD has the ELINT array mounted on three short pylons instead of the Russian IL-38N's lattice-like structure, and the shape of the 
g and the blade aerial on top of it are also different. 


aspect of IL-38SD IN303 gleaming with fresh paint after the overhaul which coincided with the upgrade. The Indian Navy titles are in English to port and 
Bengali to starboard; the DAB tailcode denotes Indian Navy Air Station Dabolim located in the country’s smallest state, Goa. 
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Above: The number 301 on the nose reveals that this unpainted IL-38 seen during an early post-overhaul checkout flight is an Indian Navy machine (IN301). 1 
aircraft is presumably also due for conversion into an IL-38SD. The upgrade is a very welcome enhancement of the Indian Navy's capabilities, considering t 


two of its IL-38s were lost in a tragic and absurd mid-air collision over Goa on 1st October 2002. 


IL-38SD (the latter has three airfoil-section 
struts instead of a plethora of V-struts). It can 
reconnoitre radiation-emitting targets within a 
broad range of frequencies (6.5-40 GHz), 
determining the parameters of the electromag- 
netic pulses intercepted and comparing it to 
the available ‘identification library’ which con- 


tains up to 2,000 types of electronic systems. 
The magnetic anomaly detector (on the IL-38 it 
is accommodated in the usual ‘sting’ fairing 
located aft of the tail unit) detects magnetic 
anomalies at distances up to 900 m (2,950 ft). 
The sonobuoy system detects submarines by 
the noise they produce, making use of a set of 


RGB-47E and RGB-41E passive o 
tional and directional sonobuoys, as 
GB-58E active sonobuoys and RTB-931 
sonobuoys. Each of the two operator wor 
tions is provided with two colour multi 
displays measuring 15 inches diagonally 
sensor control panel. 
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One more view of IN301 landing at Pushkin. The black nose cap is dielectric. 


IPN Combat Helicopter 


ian Mil’ Mi-24 combat helicopter is 
own all over the world. It has been 
ated by more than 30 nations. The years 
lave passed and the events in which this 
opter has taken part, and is taking part to 
day, have corroborated its high perfor- 
@ and its ability to make itself indispens- 
iin the conduct of military operations. No 
was the Mi-24 introduced into service 
became a participant of actual warfare 
on all territories making up the Soviet 
n’s area of strategic interests. The heli- 
took part in numerous armed conflicts, 
e Afghan War proved to be the greatest 
hardest test for it. 
Gradually, as the helicopter was fully 
ered in service and combat experience 
hthe type was accumulated, the range of 
ons for which the Mi-24 was suitable 
emore clearly defined. These included, 
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first and foremost, the support of ground 
forces during offensive and defensive opera- 
tions; escorting tactical assault groups deliv- 
ered by transport helicopters and providing 
fire support for them; transporting reconnais- 
sance and spetsnaz (commando) groups. 
Later the range of missions accomplished by 
the Mi-24 was supplemented by one more 
task - escorting transport aircraft at the 
moment of their take-off and landing in the 
vicinity of combat areas. 

What, then, is the reason for the Mi-24 
being so popular as a combat helicopter? 
After all, to this day it remains in service with 
several NATO nations which had previously 
been part of the Eastern Bloc. 

First of all, it is survivability. The Mi-24 
has efficient armour protection: armour plate 
4-5 mm (0% to 0%. in) thick shields the vital 
components (engine accessory gearboxes, 


engine oil tanks, the main gearbox, the 
hydraulic tank). When the helicopter comes 
under heavy machine-gun (HMG) fire, it is the 
powerplant that takes punishment most often. 
But the Mi-24 can make it back to base even 
with only one engine operative, running in the 
contingency mode. If pierced by an HMG bul- 
let, the main gearbox is capable of function- 
ing for some 15-20 minutes despite losing oil. 
Designers of the Mi-24 have succeeded in 
providing the machine with ingeniously 
arranged back-up systems which make it 
possible to bring the machine home even with 
the hydraulics and electric power supply sys- 
tems damaged. Analysis of the helicopter’s 
combat losses has revealed that the well-pro- 
tected crew is capable of bringing the 
machine safely back to base. 

The experience gained in the course of 
the Mi-24’s involvement in actual combat has 


41 White’, the Mi-24PN demonstrator in black airshow colours with white/yellow trim and the Mil’ logo. This view shows the fixed landing gear (note the absence 
the dished main gear doors), the clipped wings and the ‘proboscis’ carrying the Zarevo opto-electronic targeting system. 
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Above: Another view of Mi-24PN ‘11 White’ at Torzhok. The standard three-bladed tail rotor is retained in this instance, as is the Raduga-Sh missile guidance 
system under the nose. 


Here the Mi-24PN prototype is seen with ferry tanks on the inboard pylons. Note the colour of the optical coating on the faceted sensor window of the Zarevo | 
system. The orifice below the rear (pilot's) cockpit is a landing light with an infra-red filter for use with night vision goggles. 
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¢: Despite the clipped wings, the Mi-24PN can carry more anti-tank guided missiles than the standard Mi-24P thanks to the racks (as seen here) for 
ely neat eight-packs of 9M120 Ataka ATGM. 


| : 


W-24PN ‘11 White’ takes off on a test flight. 
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Above: Mi-24PN ‘11 White’ is seen here carrying four 20-round B-8V20 rocket pods. Even the overall black 
finish cannot disguise the soot deposits from the engines. 


Close-up of the Zarevo opto-electronic targeting system designed by the Krasnogorsk Optomechanical 
Plant (KOMZ), with a van reflected in the sensor window. The inscription says ‘Danger, laser radiation’. 
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been thoroughly analysed; as a result, a00 
bat survivability enhancement programmet 
the helicopter has been evolved and progres 
sively put into effect. For example, the passit 
protection means (armour plating of thea 
cockpits and vital systems) were 
mented by means of protection agalf 
guided weapons. From 1980 onwards 
engine exhausts of the helicopter are 
vided with air/exhaust mixers to protect! 
helicopter from shoulder-launched SAMs, 
tially the Mi-24s were provided with jf 
ASO-2V dispensers, each housing 32 dec 
flares; in 1978 this arrangement gave place 
two angled units, each comprising threed 
pensers, scabbed onto the fuselage side 
These create a wide trail made up of deo 
flares. From 1982 onwards the helicopia 
system of self-protection is supplemented! 
the Lipa active IRCM jammer. In the éa 
production Mi-24A and Mi-24D helicopters! 
to 90% of the total battle damage was i 
on the fuel tanks. In the subsequent versi 
the fuel tanks were provided with a self-sé 
ing liner and filled with polyurethane fo 
which considerably lessened the risk involv 
in getting that sort of damage, preventing th 
helicopter from catching fire when hit. 
The Mi-24's adjustment to different are 
of its employment and climatic zones 
effected directly in operational service, i 
combat. Under the ‘hot and high’ condition 
vertical take-off was virtually never used ai 
the crews practised only rolling take-offs, 
consequence, proceeding from the need| 
raise the take-off weight, a take-off modewa 
developed in which the helicopter made} 
rolling take-off, resting on its nosewhed 
while the mainwheels were lifted off the 
way. It was the Design Bureau's found 
Mikhail L. Mil’, who suggested this method 
The procedure was as follows: the macl 
took up a nose-down attitude with an incling 
tion of 10-12° and performed a swift accele 
tion in ground effect. This technique made} 
possible to increase the take-off weight 
500-1,500 kg (1,102-3,306 Ib), dependings 
the altitude of the helicopter airstrip. 
The vast operational experience gained 
with the Mi-24 helicopters made it possible! 
polish the tactics of their combat use to pé 
fection: the main emphasis was made onth 
element of surprise, the continuity of fired 
mutual support. The main tactical operationa 
procedure used in combat by the Mi-24 
Afghanistan (especially at the beginning ¢ 
the war) was the fulfilment of combat missions 
at low altitude (up to 50 m/160 ft). Howe 
the advent of the shoulder-launched SA 
compelled the helicopter crews to raise the 
altitude to 1,000 m (3,280 ft), and acquisitio 
of large-calibre firearms by the enemy drove: 
the Mi-24s to altitudes in excess of 1,5007 
(4,920 ft). 
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@ wars in Chechnya posed crews new, 
complex tasks for the Mi-24 crews 
se the rebels now made use of a well- 
sed anti-aircraft defence system. In 
conditions it was the crews of the Mi-24 
opters that were tasked with destroying 
houlder-launched SAM systems immedi- 
after the missile had been detected 
ks to the distinctive smoke trail from the 
site. In Chechnya the Mi-24 heli- 
ers flew strike sorties, escorted troop 
joys and performed aerial reconnais- 
@. Attacks against ground targets were 
ed with high efficiency from altitudes 
00-2,500 m (9,840-8,200 ft) at flight path 
dients of 10° to 25° and speeds of 140-150 
h (87-93 mph). 
the years that have passed the Mi-24 
opter has proved its worth as a reliable 
machine; moreover, operational 
lice has revealed the existence of sub- 
lal reserves for extending its life cycle. A 
effort of the Mil’ Design Bureau and the 
duction plants resulted in the creation of 
most successful Mi-24V and Mi-24P ver- 
; recently, in response to military 
ements, these have been supple- 
led by a new version — the Mi-24PN which 
tapable of tackling not only the same mis- 
$as its predecessors, but also new, more 
plicated tasks. In accordance with a gov- 
ent programme adopted some years 
ework on upgrading the Mi-24 and Mi-8 
copters for the benefit of the Ministry of 
ence was given a high degree of priority. 
e Mi-24PN (pushechnyy, nochnoy — 
on-armed, night-capable) is a ‘night’ ver- 
in of the baseline Mi-24P modified for 
und-the-clock operations. Combat experi- 
@ gained in the North Caucasian Theatre 
proved the need for putting helicopters 
0 action at night and in adverse weather. 
Externally the Mi-24PN differs little from 
ebaseline machine. The undercarriage legs 
shortened and made non-retractable, a 
fort ‘proboscis’ carrying a targeting system 
sor turret is fitted ahead of the front cock- 
The most important changes are to be 
d inside. The helicopter is fitted with an 
onics suite which enables it to tackle com- 
missions during night-time. 
Inresponse to requirements posed by the 
jitary the upgraded Mi-24PN was fitted with 
board equipment comprising: 
* the Raduga-Sh (Rainbow-Sh) surveil- 
nce and aiming system integrated with the 
evo (Glow) thermal imager developed by 
Krasnogorsk Optomechanical Plant 
OMZ) named after Zverev; 

* alaser rangefinder; 
* achannel for guiding the 9M120 Ataka 
'9M114 Shtoorm ATGMs. 

The helicopter’s integrated avionics suite 
corporates liquid-crystal multi-function 


Above: The nose of an operational Mi-24PN coded ‘36 Yellow’ (c/n 26731). 
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Above: Another view of the same helicopter in the static park of the MAKS-2005 airshow. A protective 
cover closes the window of the Zarevo targeting system. 


Close-up of the Mi-24PN prototype’s fixed main gear units. 
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Above: An eight-pack of 9M120 Ataka ATGMs and a B-8V20 FFAR pod under the starboard wing of 


Mi-24PN ‘11 White’. 


V air-to-air missiles for self-defence on Mi-24PN ‘11 White’. 


Above: A KMGU submunitions dispenser (used for mine-laying and the like) and a twin pack of 9M339 Igla- 


displays (MFDs) and night-vision gog 
coupled with the suitably adapted coe 
lighting equipment. To ensure night land 
the helicopter is provided with a special i 
red searchlight. The new avionics 
enables the Mi-24PN to fly combat 
around the clock with all the standard 
systems and to be piloted safely at nig 
altitudes between 50 and 200 m (164-66 
A high degree of navigation accuraé 
achieved thanks to the incorporation ofa 
ital map coupled with the updating of cos 
nates through the satellite navigation s 
In addition to working with both of tod 
principal systems — the Western NAVS 
and the Russian GLONASS, - the sa 
navigation equipment can also operate 
joint mode, making use of the informa 
supplied simultaneously by the satellite 
both systems. This is the first satellite nai 
tion system adopted as standard for sen 
use in military helicopter aviation. 
Night flights at extremely low allitl 
require tremendous concentration on thep 
of the pilot. Naturally, any attempt to mea 
the pilot workload in figures and percentag 
is highly arbitrary and approximate, but@ 
can safely assume that up to 85% of atte 
is devoted to the monitoring and surveil 
of the space outside the cockpit and only 
remains available for watching the reading 
the instruments. The additional flight andn 
igation equipment fitted to the upgrad 
Mi-24PN, as listed above, conside 
reduces the workload of the pilot and] 
weapons systems operator by presenting 
necessary flight information in concent 
form. For the first time on a Russian 
copter, data is presented with the help 
independently functioning colour 
installed both in the pilot's cockpit and at! 
WSO’s workstation. The MFD can opera 
primary flight display mode, duplicating 
readings of standard electromechi 
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A quartet of operational Mi-24PNs equipped with long-range tanks and FFAR pods prepares to redeploy to another airfield, probably for an exercise. 


Move and below: Mi-24PN ‘29 Yellow’, one of several operated by the 344th Combat & Conversion Training Centre in Torzhok, at its home base with the 
board troop cabin door open. The helicopter is fairly weathered, except for the cockpit section which is usually wrapped in tarpaulins when on the ground. 


Above: Mi-24PNs ‘28 Yellow’ and ‘29 Yellow’ at the Flying Legends-2005 air fest at Monino airfield near Moscow on 29th July 2005. 
Below: All four 344th TsBP i PLS Mi-24PNs present at Flying Legends-2005 make a flypast in echelon starboard formation. 


and below: Gleaming with fresh paint, Mi-24PN ‘37 Yellow’ performs at Monino. Three of the four choppers seen at the event appeared to be freshly 
led and upgraded. 
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Above and below: Mi-24PN ‘58 Red’ put on a solo display at Monino. 
Right: ‘58 Red’ and ‘29 Yellow’ make a formation flypast. The colour and style of the tactical codes on the 344th Centre’s helicopters varies widely. 


ments. The navigation section of the dis- 
ay presents a map which carries a superim- 
sed basic outline of the route; it is possible 
change the scale of the image and alter its 
lation (adjusting it to the direction of 
jht or to the traditional orientation with 
oh at the top‘). The MFD also shows the 
e from the thermal imager plus aiming 
cles and target range as supplied by the 
er rangefinder. This information is espe- 
important when using unguided rockets 
itmakes it possible to achieve higher 
icy. As we know, unguided rockets fol- 
Va ballistic trajectory, and the aiming reti- 
are issued with due account for 
mections allowing for the wind direction 
ch are determined by the computer. 

Asawhole, the avionics suite functions in 
mi-automatic mode; the WSO has only to 
tify and select the target, measure the dis- 
ce with the help of the laser rangefinder, 
perimpose the moving mark on the target 
jthe MFD and push the firing button. The 
onics suite automatically computes a cor- 
tion taking into account the distance, the 
speed and the wind speed; in calculat- 
the correction the computer solves a 
e-dimensional ballistic task. Training in 
soperational use of the Mi-24PN conducted 
jpilots of the Russian Air Force’s 344th 
bat & Conversion Training Centre (TsBP 
®LS) in Torzhok corroborated the effective- 


ness of the computer's work. The new 
onboard flight and navigation avionics suite 
makes it possible to bring the machine to a 
pre-determined point on the route with a 
precision of up to 50-70 m (164-230 ft) in the 
automatic mode, following any one of five 
pre-programmed routes (taking account of 
waypoints). 


The Mi-24PN is armed with the NPU-30 
fixed cannon installation: a 30-mm (1.18 cali- 
bre) GSh-2-30 double-barrel cannon with a 
complement of 250 rounds. Weapons carried 
on the wing pylons can include up to sixteen 
9M120 anti-tank guided missiles making up 
part of the Ataka-V system, or 9M120F or 
9M114 Shtoorm ATGMs, up to ten S-13 


The pilot of a Mi-24PN receives last-minute instructions from a ground crewman. 


Above: Mi-24PN ‘29 Yellow’ parked at Monino on 29th July, with private houses and a hangar belonging to the Central Russian Air Force Museum in the 
background. 


‘29 Yellow’ was the first of the Mi-24PNs to land after the flying display, and after shutting down the crew took the opportunity to make a quick inspection of the 
engines. Note the vortex-type intake dust/debris filters removed to allow inspection of the engine compressor faces. 
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ove: Mi-24PN ‘36 Yellow’ taxies at Zhukovskiy after arriving for the MAKS-2005 airshow. Again, the glossy paint is indicative of a recent overhaul. 


Unguided rockets, up to eighty S-8 unguided 
Nockets, cannon pods with 23-mm (.90 cali- 
‘bfe) cannons and 250 rounds each, and up to 
dair-to-air missiles. The effectiveness of the 
Wgraded helicopter, in the opinion of military 
‘experts, exceeds that of the baseline Mi-24P 
bya factor of 1.5 to 1.7. 
For the purpose of ferrying the helicopter 
bver big distances, provision is made for the 
Mstallation of new auxiliary fuel tanks identical 
id those of the Mi-28N helicopter. The fixed 
‘Undercarriage does not mar the helicopter’s 
efodynamics too much because in combat 
ions flown at extremely low altitudes the 
elicopter flies at fairly low speeds —- some 160 
‘Km/h (99 mph) - and the increase in drag and 
el consumption at such speeds does not 
xceed 1 or 2%. The night vision system 
makes it possible to detect targets at a dis- 
lance of up to 3,500 m (11,480 ft). The new 
avigation/ attack avionics system has appre- 
Giably enhanced the helicopter’s capabilities 
der the conditions of actual warfare, espe- 
Gilly when it is necessary to achieve high 
accuracy in delivering unguided munitions. 
As stated previously, the Mi-24PN was 
developed in response to requirements 
posed by the Russian military. In 2003 the first 
two Mi-24P helicopters were upgraded to 
Mi24PN standard in accordance with the 
State Defence Order; later three more heli- 


copters were upgraded by the Rostvertol 
enterprise in Rostov-on-Don, one of the two 
plants which built the type. 

These first five upgraded helicopters were 
officially turned over by the production plant 
to the 344th TsBP i PLS in February 2004; the 
ceremony took place in Rostov-on-Don. The 
344th TsBP i PLS started conversion training 


of pilots selected for flying these machines. It 
is also known that a part of the service tests 
was conducted by Russian pilots in 2004 in 
Kyrghyzstan, when a Kamov Ka-50 attack 
helicopter and a Mi-24PN were deployed to 
Kant AB from Torzhok. 

The Mi-24PN was publicly demonstrated 
by the Russian Air force during the Flying 
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The same machine in the static park of the MAKS-2005 airshow. 
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Legends-2005 airshow at Monino airfie 
Moscow on 26th-29th July 2005 
upgraded helicopters coded ‘28 Yelle 
Yellow’, ‘37 Yellow’ and ‘58 Red’ perf 
group aerobatics. Just over two wee 
another upgraded machine from To 
Yellow’, c/n 26731) was demonstratet 
static park of the MAKS-2005 airs 
Zhukovskiy (16th-21st August). 

Importantly, the upgrading of 
copters to Mi-24PN standard can be é 
not only at the production plant, buta 
the Air Force's repair plants in the pro 
an overhaul accompanied by a sé 
extension. The main concept involves! 
called ‘package upgrading’ in acco 
with which the Mi-24 helicopters ¢ 
upgraded into the Mi-24PN, Mi-24P 
Mi-35 versions (the latter for export). Itis 
the customer to choose the upgrade vi 


Mi-28N Night Hunter Combat 
Helicopter 

In the course of the last 30 years the Mi-2 
been the main attack helicopter of theG 
Forces of Russia, as well as of a ni 
countries in Eastern Europe, Asia and 
America. The experience of the Mi-24's( 
ational use in local wars and military 
as well as its inherent potential for i 
ment, have made it possible to enhane 
combat efficiency in the process of up 
ing. However, when conducting inte 
combat operations in the conditions 
strong enemy anti-aircraft defence, the W 
had a number of substantial limita 
Therefore the task of creating a new-ge 
tion combat helicopter capable of destro 


; ; : f - the enemy’s armoured vehicles and fo 
Above: Head-on view of Mi-24PN ‘36 Yellow’, showing the ‘horns’ of the Beryoza radar warning receiver tions, remained on the agenda. 
antennas on the forward fuselage sides. 
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‘31 Yellow’, another 344th TsBP i PLS Mi-24PN, at a dispersal area in Torzhok. 
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ion of the tests. 


The Mi-28 helicopter, and later its night- 
Capable Mi-28N version dubbed ‘Night 
Hunter’, was intended to serve as a flying plat- 
fom for carrying a weapons system and 
eveloped with due regard to the experience 
accumulated with the Mi-24 and other heli- 
bopters in the same class. The advanced 
development project of the Mi-28N was 
pproved by the customer (the Russian Min- 
try of Defence) in 1993. The maiden flight of 
he prototype, originally coded ‘014 White 
butline’, took place on 14th November 1996 
th test pilot V. V. Yoodin and test navigator 
3. V. Nikulin at the controls. Manufacturer's 
fests began on 30th April 1997. 

When developing the Mi-28N, its design- 
s placed the main emphasis, among other 
hings, on ensuring the simplicity of the heli- 
Dopter’s maintenance. For the first time in 
jet/Russian practice the design of the 
main rotor hub incorporated spherical elas- 
fomeric hinges instead of the drag, flapping 
and pitch hinges. In other hinges of the hub 
ise was made of self-lubricating metal/teflon 
‘and textile bearings. As a result, the number 
di lubrication points was reduced to a mini- 
im. The Mi-28N was fitted with a squashed- 
Xtail rotor possessing higher performance 
"and a lower noise signature. 

The absence of a traditional cargo/troop 
tabin (albeit one or two persons can be 


accommodated in the radio equipment bay in 
case of need) made it possible to locate the 
heaviest units and systems close to the cen- 
tre of gravity. As a result, the inertia forces 
were substantially reduced as compared to 
the Mi-24, especially along the longitudinal 
axis. The low position of the tailboom pre- 


Above: The first prototype Mi-28N in its current guise as ‘014 Yellow’ with a spherical radome of the mast-mounted Arbalet radar; originally the machine was 
as ‘014 White outline’ and had a cylindrical insert in the middle of the radome. Note the air data boom attached to the barrel of the 2A42 cannon for the 


cluded the possibility of the main rotor blades 
striking it even during violent manoeuvres 
with high G forces. 

The fuselage is designed in a fashion tra- 
ditional for Mil’ helicopters as an all-metal 
semi-monocoque structure of variable cross- 
section. It comprises the forward and centre 


This model of the Mi-28N displayed at the MAKS-2005 airshow features four 9M39 Igla-V AAMs and a 
B-13L FFAR pod on the port wing pylons. 
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Above: This model of the Mi-28N, painted a rather shocking blue colour, was displayed at the 2005 Paris 
Air Show. 


sections, the tailboom and the tail rotor 
pylon. The fuselage is made of aluminium 
alloys and composite materials making use 
of riveted and welded/bonded joints. Com- 
posite materials have also been used in the 
structures of the main and tail rotors, of the 
tail rotor pylon and in some units of sec- 
ondary importance. 


As distinct from the single-seat Ka-50, the 
helicopter has a traditional crew of two (a pilot 
and a WSO). The cockpits are pressurised 
and incorporate an air conditioning system. 
As on the Mi-24, the WSO sits ahead of and 
lower than the pilot. The forward fuselage 
houses avionics, targeting/observation sys- 
tems and a flexible cannon mount. The cock- 


pits feature all-round armour protecti¢ 
vital systems and units of the helicopte 
multiple redundancy and are arra 

such a way that some units shield the 0 
Tests have shown that the sides oft 
lage can withstand hits from the US-p 
General Electric M61A1 Vulcan 20 
non. 

Placed on the floor of the central fus 
is a self-sealing fuel tank container. lis 
panel accommodates electrical and 
equipment modules, as well as special 
ment, which are arranged along the 
sides. An adjustable tailplane is mount 
the top of the tail rotor pylon. The helico 
fitted with cantilever wings which are pr 
with four pylons for the carriage of 
and auxiliary fuel tanks. 

The powerplant of the Mi-28N comp 
two TV3-117VMA turboshafts rated at 2 
eshp apiece and an lvchenko AI-9V aux 
power unit. The engines have been dé 
oped by the Klimov Plant in St. Pete 
which is the leading Russian enterprise 
field of helicopter engines. They rep 
one of the versions of the reliable 
engine family that has proved its worth in’ 
course of many years of operation. | 
designers of the Mil’ Moscow HelicopterP 
have plans for providing the helicopter wit 


radome from the outset. 
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The second prototype Mi-28N, seen here at the Rostvertol factory’s airfield in Rostov-on-Don in its original guise as ‘02 Yellow’, had a spherical mast-mounted 


ove: As on the Mi-24, the cockpits are accessed from the opposite sides; the housings below the doors contain airbags which inflate if the doors are jettisoned 
that the crewmembers do not strike the protruding elements of the airframe when bailing out. 


more advanced powerplant comprising 
0 VK-2500 engines in due course. This will 


onsiderably enhance the helicopters’ capa- 
iliies when operated in mountainous areas 

din territories with a humid and hot climate. 

To increase combat survivability, the 
ngines of the Mi-28N are moved apart to the 
iselage sides and separated from each other 
ythe main gearbox, which reduces the prob- 


ability of their being disabled by a single hit. 
In addition, the engine air intakes are pro- 
vided with mushroom-like vortex-type dust fil- 
ters, while the engine jetpipes are fitted with 
air/exhaust mixers reducing the helicopter’s 
heat signature. 

The TV3-117VMA is among the world’s 
most reliable helicopter engines, proven in 
the course of many years of operation. 


Should an engine failure nevertheless occur, 
thanks to a sufficient power reserve the 
Mi-28N is capable of continuing flight on one 
engine. The surviving engine automatically 
goes to contingency rating if the other engine 
cuts or is put out of action by enemy fire. 
The fuel system of the Mi-28N has dupli- 
cated components for greater survivability, 
the fuel tanks are self-sealing and are filled 


nother view of the pristine-looking second prototype at the factory airfield. The Mi-28 has a lean and predatory silhouette. 
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Mi-28N ‘02 Yellow’ runs up its engines at Rostov-on-Don. Only eight of the 16 possible anti-tank guided missiles are fitted here; note the weathered appe 
of the dorsal and nose radomes. 
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‘Above: The Mi-28N is rich in functional projections. The undernose turrets house low-light-level TV and laser ranging systems, the thimble radome on the nose is 
forthe missile guidance antenna and the wingtip pods house ESM equipment. Note also the air data probe with a swivelling head. 


———— 


fitted with four auxiliary tanks, the second prototype Mi-28N is about to depart Rostov-on-Don on a ferry flight to Moscow. The strut on the starboard side of the 
nose appears to carry a video camera which is part of the test equipment. 
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Above: The second prototype Mi-28N hovers at Rostov-on-Don. 


This view accentuates the long stroke of the levered-suspension main gear units and shows the lateral air intakes of the engines’ exhaust/air mixers. 
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polyurethane foam. The hydraulic sys- 
malso has a back-up system. 
The main rotor of the Mi-28N has five 
es made of polymer composites, and the 
or hub has a titanium body with five spher- 
al elastomeric hinges. The X-shaped four- 
e tail rotor considerably reduces the 
se level. The blades of the main and tail 
are provided with a de-icing system. 
The Mi-28N features a fixed tailwheel 
dercarriage. The main gear units and the 
seats are crashworthy. The main under- 
iage legs incorporate oleo-pneumatic 
absorbers with extra travel for heavy 
dings. To enhance the safety of the crew in 
case of an emergency landing with a high 
tical speed, provision is made for a three- 
ge system for absorbing the kinetic energy 
er the impact against the ground: 
* in a hard landing the undercarriage 
ts are deformed, thus converting a con- 
siderable portion of the impact energy into the 
ormation energy; 
* part of the energy is absorbed by the 
rashworthy seats; 
* a sinking floor absorbs the remaining 
npact energy. 

The helicopter’s life support system 
sures crew safety during emergency land- 
ings with a vertical speed of up to 12 m/sec 
9 ft/sec). In this case the G forces are 
feduced to a physiologically admissible level. 
Introduction of new technical features has 
‘led to a considerable reduction of the volume 
‘diwork necessary for the maintenance of the 
fotor system. This makes it possible to ensure 
aintenance of the machine during off-base 
‘Operations (if the helicopter has to operate 
fom ad hoc helipads). The design of the can- 
fon installation makes it possible to partially 
disassemble the cannon without removing it. 
The helicopter is fitted with an integrated 
avionics system (developed by the Ramen- 
skoye-based RPKB company) which ensures 
the tackling of flight, navigation and targeting 
tasks day and night, in visual and instrument 
meteorological conditions. This includes nap- 
Ofthe-earth flying (that is, flight at 10-25 m 
(83-82 ft) with terrain following and obstacle 
avoidance). In this case use is made of digital 
map information and of a synthesised three- 
dimensional image of the locality. The system 
makes it possible: 

* to detect and identify targets securely 
at any time of day or night; 

* to make use of guided and unguided 
onboard weapons; 

* to exercise control of groups of heli- 
copters with an automated distribution of tar- 
gets between them; 

* to conduct automated exchange of tar- 
get information between groups of heli- 
copters, as well as with ground-based or 
airborne command posts. 


Above: Here the drum-shaped thermal imager/laser ranger turret is rotated back to front, hiding the 
window from view; conversely, the windows of the smaller TV system turret are exposed. 


Both cockpits have bulletproof windows all around and armour-plated walls and floors. 
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Above: The radome of the mast-mounted Arbalet 
radar. 


Above left: The Mi-28 features permanently 
installed exhaust/air mixers directing the exhaust 
flow downward. Note the cowling and exhaust of 
the Al-9V APU aft of the main rotor hub and the 
formation lights on the wings. 


Left: The 2A42 selectable-feed cannon with its 
ammunition boxes for HE/fragmentation and 
armour-piercing ammunition. 


Below and below left: Two more views of the 
cannon installation. 


In addition, the onboard avionics suit 
monitors the functioning of the powerplant, 
power train, fuel system, hydraulics a 
pneumatic system, provides audio wa 
for the crew about emergency situations 4 
ensures telephone communication be 
the crew and the ground personnel in 
process of pre-flight preparations (exte 
and internal radio communications 
recorded). The avionics suite comprises: 


* a stabilised targeting/observation unit 
ithe WSO’s cockpit with optical, thermal and 
channels of observation; 

* athermal imaging unit for the pilot and 
laser range-finder; 

* a helmet-mounted target acquisition 
dindication system; 

* the pilot’s night-vision goggles; 

* anelectronic flight instrumentation sys- 
with liquid-crystal colour MFDs; 

* inertial and satellite navigation systems; 
* navigation systems based on the use of 
's physical fields; 

* acommunication suite; 
* an Arbalet (Crossbow) mast-mounted 
lti-mode radar with a 360° field of view. 
The multi-mode radar housed in a spher- 
tal radome mounted on top of the rotor mast 
ables the helicopter to detect targets while 
ding behind natural objects and terrain fea- 
es; in addition, the radar provides informa- 
about obstacles, including separate 
single trees and high-voltage power lines. It 
ables the helicopter to fly around the clock 
extremely low altitudes even in adverse 
eather conditions; that is, it ensures the 
Kling not only of combat tasks, but of the 
ght and navigation tasks as well. The night- 
ision goggles provided for the crew serve the 
ame purpose. 
The helicopter features a system of map 
formation with a high resolution and a data 
base on the terrain features in the combat 
ea. Proceeding from these data, a comput- 
g system can form a three-dimensional 
age of the locality where the helicopter is 
lying. All this information is presented to the 
pilot and the navigator/WSO on the MFDs 
ounted in the front and rear cockpits. 

Protection against air-to-air and surface- 
p-air missiles is ensured by electronic and 
ared countermeasures equipment. The 
i-28N is fitted with a radar warning receiver 
da missile warning system alerting the pilot 
that the helicopter is being ‘painted’ by 
emy radars or laser target designators. 
This information is presented on the MFDs. 
Protection against heat-seeking missiles is 
sured by installing chaff/flare dispensers. 

The Mi-28N’s armament comprises built- 
cannon armament, guided missiles and 
guided rockets. The NPPU-28N non- 
emovable flexible cannon installation is fitted 
ith the 30-mm 2A42 selectable-feed cannon 
the same cannon is fitted to the Russian 
BMP-2 and BMP-3 infantry fighting vehicles 
id the BMD-2 and BMD-3 paradroppable 
ssault fighting vehicles). The cannon instal- 
tion is actuated electrically, the ammunition 
belt-fed from two ammunition boxes 
ached to the sides of the cannon mount. 
is considerably enhances the cannon’s 
liability (there are no flexible twisting 
hoses). Thanks to the selective ammunition 


Above and below: The starboard ESM pod housing missile warning sensors and APP-50 flare dispensers 
(closed by covers in this instance). The eight-pack of ATGM launch tubes is also clearly visible. 


feed the crew can choose the type of rounds 


(armour-piercing or fragmentation/high- 
explosive) during the attack. Experience of 
the use of cannon on different versions of the 
Mi-24 has shown that a flexible cannon is con- 
siderably more convenient in operation: turn- 
ing a four-barrel turret-mounted machine-gun 
on the Mi-24D takes 3 to 4 times less time than 
turning the whole helicopter with a fixed can- 
non. Besides, the helicopter fitted with a flexi- 
ble cannon does not have to make a turn for 
hitting targets located in its rear hemisphere. 

The cannon installation traverses through 
+110° and moves through +13°/—40°in the 


vertical plane. On the Mi-28N the cannon is 
fired by the WSO, but the pilot can also do this 
with the help of the helmet-mounted sight. 
The cannon has a total ammunition comple- 
ment of 250 rounds. 

The ordnance carried externally includes: 

* up to sixteen 9M120 (or 9M120F) 
Ataka-V, 9A2200 Vikhr’ or 9M114 Shtoorm 
supersonic ATGMs with radio guidance sys- 
tems, intended for strikes not only against 
ground targets but also against low-flying 
slow aerial targets; 

* up to eight 9M39-2 Igla-V infra-red- 
homing air-to-air missiles; 


111 


canned 


lifetta 


Above and below: The second prototype Mi-28N, now with the code amended to ‘024 Yellow’, at Zhukovskiy shortly before the MAKS-2005 airshow. Note how 
chipped the missile guidance radome has become. The air intake filters are enclosed by canvas covers. 


Above and below: Two more views of the Mi-28N at Zhukovskiy in mid-August 2005, with some of the other exhibits (Tu-154M, Tu-204-300 and Tu-334 airliners) in 
the background. Note the Mil’ Moscow Helicopter Plant and Rostvertol stickers on the tailboom. 
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Above and below: Mi-28N ‘0245 Yellow’ makes a demonstration flight at the MAKS-2005 airshow. 


Another view of the Mi-28N performing at the show. The helicopter demonstrated outstanding agility in Zhukovskiy. 


* two to four B-8V20-A1 pods with 80-mm 
unguided rockets (20 in each pod) or B-13L1 
pods with 122-mm rockets (five in each pod); 

* two UPK-23-250 standardised gun pods 
or two KMGU-2 standardised submunitions 
dispensers. 

The Ataka-V supersonic high-precision 
guided missile equipped with a radio guid- 
ance system possessing enhanced resis- 
tance to jamming is more suitable, as 
compared to laser guidance, for operation in 
smoke, dust and dense fog. The Ataka-V is 
capable of destroying tanks with explosive 
feactive armour (ERA) and low-flying slow 
aerial targets. The Igla-V supersonic guided 
missile is intended to protect the helicopter 
against enemy aircraft and helicopters in the 
fire-and-forget’ mode. Like the cannon, the 
missiles of all three types are harmonised with 
the ammunition used by the Ground Forces of 
Russia. They are fired by the WSO. 

The new surveillance and aiming unit 
ensures the detection of small-size single 
moving targets and group targets at a dis- 
tance of several kilometres in day and night 
time. The ammunition includes also the S-8 
and S-13 folding-fin aircraft rockets. The max- 
imum number of FFARs that can be carried on 
external racks is eighty S-80s and twenty 
§-13s. The helicopter can also carry two 
UPK-23-250 standardised cannon pods with 


the 23-mm GSh-23A aircraft cannon with 250 
rounds for each cannon. The whole range of 
unguided weapons can also be operated by 
the pilot. 

Of no small importance is the fact that the 
Mi-28N can be airlifted by the Ilyushin IL-76 
transport aircraft with a minimum of dis- 
assembly. The designers of the helicopter 
claim that, as regards the cost-effectiveness 
criterion, the Mi-28N has no rivals at present. 

In the course of several years the pro- 
gramme of testing the Mi-28N received prac- 
tically no funding. Only thanks to the personal 
participation of Army General Vladimir 
Mikhailov, Commander-in-Chief of the 
Russian Air Force, did it prove possible to get 
things moving. In 2002 the Command of the 
Russian Air Force opted for the Mi-28N as the 
main future combat helicopter. In the follow- 
ing year Russian President Vladimir V. Putin 
issued a decree calling for the introduction of 
the Mi-28N into Air Force service as the main 
attack helicopter type. On this basis the Rost- 
vertol enterprise started preparations for 
series production of the type and laid down 
the initial production batch of ‘Night Hunters’. 

When designers embarked on develop- 
ment of the round-the-clock (‘night-capable’) 
version of the Mi-28 (to which the Russian 
military accord at present a greater degree of 
priority as compared to the Ka-50, in enhanc- 


ing the firepower of the Russian Air Force 
units), they were to meet the following 
requirements: high flight speed, combat sur- 
vivability and a very wide range of weapons. 
The design features of the Mi-28N reflect a 
balanced approach to meeting all of these 
requirements, albeit this has been achieved at 
the cost of increasing the all-up weight. How- 
ever, aside from this parameter, in virtually all 
other respects the Mi-28N is fully on a par with 
its foreign counterparts. The helicopter's 
combat survivability has been improved by 
increasing the amount of armour plating, and 
that would be unattainable on a helicopter 
with a smaller AUW. At the same time the 
designers of the Mil’ Moscow Helicopter Plant 
succeeded in developing a helicopter which 
features a relatively low radar signature. 

In 2004 the Mi-28N combat helicopter’s 
development programme underwent signifi- 
cant changes. Firstly, the Mil’ Moscow Heli- 
copter Plant succeeded in solving the design 
problems associated with developing a main 
gearbox compatible with the mast-mounted 
radar. The validity of the technical features 
adopted by the designers was corroborated 
by the 600-hour bench tests of this unit and by 
the 50 hours accumulated in flight on the first 
prototype Mi-28N (which was recoded ‘014 
Yellow’ during the trials); the work on extend- 
ing the service life of the main gearbox up to 
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Above and below: Fresh from the Chechen theatre of operations (hence the tactical code disguised with 
black grease), Mi-8MTKO ‘29 Yellow’ (c/n 94309) is seen at Zhukovskiy on 6th March 2001. 
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Mi-8MTKO ‘67 Yellow’ (c/n 94691) in the static park of the MAKS-99 airshow. The GOES-321 
opto-electronic ‘ball turret’ is clearly visible. 
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the target figure stipulated by the Russian 
MoD continues. Secondly, the first prototype 
Mi-28N started its flights within the framework 
of the joint state acceptance tests pro 
gramme. Several dozen flights were per 
formed for the purpose of evaluating the 
helicopter’s performance and assessing the” 
main flight limitations. In 2004 this stage ofthe 
state acceptance test was completed. 

At Rostvertol, the traditional production: 
partner of the Mil Helicopter Plant, the first 
pre-series (in fact, the second prototype) 
Mi-28N (originally coded ‘02 Yellow’) was 
built while the plant was preparing for series 
manufacture of the type. On 25th March 2004 
the machine took to the air for the first time 
from the factory airfield in Rostov. Six days 
later, on 31st March, in the presence of Russ 
ian Air Force C-in-C Vladimir S. Mikhailov, 
Presidential Counsellor A. G. Burootin, the 
leaders of Rostvertol and the Mil’ Moscow 
Helicopter Plant, honoured guests and 
employees of the plant, the first pre-series 
Mi-28N made a demonstration flight which 
marked the completion of the pre-delivery 
tests (in fact, it was a ceremony of submitting 
the helicopter for manufacturer's tests). On 
18th January 2005, having completed the 
stage of manufacturer's trials that began in 
March 2004, Mi-28N ‘02 Yellow’ was ferriedto 
the Mil’ Moscow Helicopter Plant's flight test 
facility in Panki, south of Moscow, for the pur 
pose of passing the ensuing stages of the 
joint state acceptance trials. Plans in hand 
envisage using the pre-series helicopter for 
testing the flight and navigation avionics suite 
and other mission equipment, for live 
weapons tests and for assessing the defen 
sive equipment of the machine. To this end 
the helicopter is fitted with all the necessary 
test equipment. 

On 26th May Deputy C-in-C of the Russ 
ian Air Force (Chief of Aviation) Colonel-Gen 
eral Aleksandr Zelin made the following 
statement to journalists: ‘The task that we afe 
facing is tough — the state acceptance tests of 
the Mi-28N shall be completed in 2005, so as 
to allow deliveries to the army units to begin 
by the end of the year’. According to Zelin, 
Commander in-Chief of the Russian Air Foree 
Army General Vladimir Mikhailov ‘unambigu: 
ously demanded that the industry fulfil the 
task thus posed with good quality and within 
the stipulated time’. 

For along time Rostvertol financed prepa 
rations for the production of the Mi-28N onits 
own. Already at the stage of the construction 
of the first pre-series helicopter the Rostvertol 
company and the subcontractor enterprises 
embarked on preparations for the series man 
ufacture, and by the present time these 
preparations have been fully completed, 
When the joint state acceptance trials began, 
the manufacture of the main rotor blades 


Above: Mi-8MTKO ‘67 Yellow’ in flight. This was the first example of the night-capable version to be displayed publicly. Like ‘29 Yellow’, it has triple pylons. 


made of composites had been mastered. The 
scale of the preparatory work effected can be 
seen from the fact that the plant designed and 
manufactured more than 56,000 pieces of jigs 
and tools solely on the basis of funding from 
its own resources. 

At the recent MAKS-2005 airshow in 
Zhukovskiy the Mil’ Moscow Helicopter Plant 
together with Rostvertol demonstrated the 
first pre-series Mi-28N helicopter, which by 
then had the code amended to ‘024 Yellow’. 
The machine was shown both in the static 
park and in the flying display where it demon- 
strated high agility. 

As early as January 2005 Russian Air 
Force C-in-C Army General Vladimir 
Mikhailov, having observed the testing of the 
new helicopter, stated that the Russian Min- 
istry of Defence was going to acquire 300 
Mi-24N combat helicopters. In 2006 Rostver- 
tol must begin series manufacture of the new 
combat helicopters, and the first deliveries of 
production machines to the Russian Air Force 
units is planned for 2007-08. By 2010, accord- 
ing to Mikhailov’s statement, the Russian Air 
Force should have 50 Mi-28N helicopters on 
Strength. 

Here it would be appropriate to note that 
the Russian Air Force has not finally given up 
onthe Mi-28N’s main rival — the Ka-50 single- 
seat combat helicopter. The proportion in 
which the Air Force will procure the two types 
(or will it?), will depend on the military and 
political situation — that is to say, on the spec- 
trum of threats to Russia’s national security. In 
all probability, both types will be purchased. 
Any other decision, in the opinion of Army 
General Mikhailov, would be tantamount to an 
outright squandering of the government fund- 
ing, which is scant as it is. 
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Centre and above: Mi-8MTKO ‘29 Yellow’ at the MAKS-2001 airshow, now with the code visible. 
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Above: Mi-8MTKO ‘205 Red’, again with triple weapons pylons, is pictured under sullen skies at the 
MAKS-2003 airshow. It is unusual for Russian Army helicopters to have three-digit tactical codes. 


Centre and above: In 2005 the Russian Air Force presented the Mi-8MTKO for the fourth time in a row at 
the MAKS airshows. The aircraft in question was ‘204 Yellow’ (possibly c/n 94687). 
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There exists, in project form, an export 
version of this helicopter designated Mi-28NE 
(E = export). It differs insignificantly in the 
avionics complement. 

In theory the Mi-28N, judging by its design 
performance and the declared capabilities of 
the mission avionics suite, is superior to its 
nearest counterpart - the Boeing (née 
McDonnell Douglas Helicopters) AH-64D 
Longbow Apache attack helicopter. The only 
rival of the ‘Night Hunter’ (again, in theory) 
was going to emerge in the shape of the 
RAH-66 Comanche, a fifth-generation recon- 
naissance and attack helicopter; yet, the work 
on this programme was terminated by the US 
Congress in 2004 due to the programme 
being too expensive. Nevertheless, paradoxi- 
cally, the Mi-28N will still have to prove its 
advantages in the course of a long time (inthe 
first place, the reliable work of the onboard 
avionics suite) not only to potential foreign 
customers but, first and foremost, to the 
Russian military, while the AH-64D has given 
ample proof of its combat and operational 
capabilities over quite some time. 


Mi-8MTKO Night-Capable Transport/ 
Assault Helicopter 

Another world-famous product of the Mil 
Moscow Helicopter Plant is the Mi-8 utility 
helicopter family, which, at the age of 44, is 
still going strong (the prototype first flew on 
24th June 1961). The ‘first-generation’ Mi-8T 
powered by 1,500-eshp Izotov TV2-117A tur 
boshafts soon evolved into the Mi-8MT (alias 
Mi-17) powered by 1,900-eshp TV3-117MT 
engines which first flew in 1975. Both genera- 
tions have sprouted numerous specialised 
versions and have proved their worth more 
than once in armed conflicts big and small, 
and peacekeeping operations, in every cor 
ner of the world (except the Polar caps). 

Yet, combat experience showed that the 
Mi-8 was handicapped by the lack of night 
capability, and it is mostly at night that com- 
mando groups have to be inserted/extracted. 
Marauding guerrilla groups likewise prefer to 
operate — and have to be neutralised — under 
the cover of darkness. 

Learning from experience gained in the 
First Chechen War of 1994-96, the Mil 
Moscow Helicopter Plant developed a night 
capable version of the Mi-8MT to meet an 
order from the former Russian Army Aviation. 
(The latter does not exist as a separate service 
any more, as currently Russia's military 
rotary-wing assets are under the control ofthe 
Air Force.) Designated Mi-8MTKO, the heli- 
copter features a GOES-320 gyrostabilised 
opto-electronic system (gheerostabilizeer- 
vannaya optiko-elektronnaya sistema) in @ 
very neat ‘ball turret’ mounted low on the star 
board side of the nose. It is a product of the 
Urals Optomechanical Plant (UOMZ) in 


Above: Mi-8MTKO ‘204 Yellow’ arrives in Zhukovskiy to take part in the MAKS-2005 airshow. It apparently belongs to the same unit as ‘205 Red’ shown two years 
earlier. This example has two external stores pylons on each side. 


Yekaterinburg, the leading supplier of opto- 
mechanical and opto-electronic equipment to 
the Russian Army. The K in the designation 
denotes krooglosootochnoye primeneniye 
(= round-the-clock capability), while the O is 
areference to the opto-electronic system. 

The principal mission of the Mi-8MTKO is 
to perform tactical reconnaissance in the 
interests of the ground forces, detecting small 
groups of the insurgents’ personnel and 
enemy vehicles. ‘Free chase’ (seek and 
destroy) missions are also possible. 

The Mi-8MTKO was publicly unveiled on 
15th August 1999 when the prototype (‘67 
Yellow’, c/n 94691) took part in the ‘open 
doors’ day at Chkalovskaya AB near Moscow, 
seat of the Russian Air Force’s 929th State 
Flight Test Centre where it was undergoing tri- 
als at the time. Two days later the aircraft was 
displayed at the MAKS-99 airshow in 
Zhukovskiy (17th-22nd August 1999). 

The first two operational Hip-Hs upgraded 
to Mi-8MTKO standard arrived in the Chechen 
theatre of operations in late March 2000 
(during the Second Chechen War, that is) for 
the purpose of evaluation in actual combat. At 
least one of the two was _ additionally 
equipped with a Mak-UFM (Poppy-UFM) 
missile warning system installed on the 
underside of the rear fuselage for added 
protection against shoulder-launched SAMs. 
The deployment had been ordered by the 
then Defence Minister of Russia Marshal Igor’ 
S. Sergeyev. 

The Mi-8MTKOs were ferried to the 
Chechen TO and flown in combat by test 
crews serving with the 344th TsBP i PLS in 
Torzhok. The advent of these helicopters 
stripped the Chechen guerrillas of their cover 
of darkness. However, just a few days after the 
deployment, on the night of 27th March 2000, 
one of the two choppers was lost in a crash at 
a mountain test range near Nal’chik, 


Above and below: This Mi-8MTKO in Ghelendjik in 2004 with exhaust/air mixers but no pylons bears the 
code ‘404’ taped on the flightdeck blister windows. Confusingly, the air intake covers carry the c/n 94687! 
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Above: Wearing a non-standard green/brown camouflage and showing obvious signs of recoding, 
Mi-8MTKO ‘408 White’ is pictured at Chkalovskaya AB. Note the ‘Batman’ badge indicating that this 
machine has seen action in Chechnya. Again, there are no external stores pylons. 


Kabardino-Balkaria. The crew, consisting of 
Test Pilots 1st Class Lt. Col. Nikolay Kolpakov 
and Lt. Col. Boris Koshkin, escaped with minor 
injuries but the aircraft was damaged beyond 
repair. 

The Mi-8MTKO was also in the static park 
at the MAKS-2001 airshow on 14th-19th 
August 2001 (‘29 Yellow’, c/n 94309) and the 
MAKS-2003 airshow on 19th-24th August 


2002 (‘205 Red’, c/n unknown). The latter air- 
craft was apparently equipped with a different 
optronic system, as the ‘ball turret’ under the 
nose had a slightly different shape. A further 
Mi-8MTKO coded ‘204 Yellow’ (c/n 946877?) 
was on display at the MAKS-2005 airshow on 
16th-21st August 2005, courtesy of the Russ- 
ian Air Force. ‘29 Yellow’ was one of the exam- 
ples which actually saw action in Chechnya, 


and it was shown to high-ranking Russ 
politicians and military leaders at Zhukovs! 
on 6th March 2001 shortly after returning from, 
the Chechen theatre with the tactical code still 
temporarily overpainted with black grease for 
security reasons. 

These Kazan’-built helicopters each ha 
a single ‘ball turret’ on the starboard side, 
However, a different version of the Mi-8MTKO: 
also exists featuring two ‘ball turrets’ (one on 
each side) and a ‘thimble’ radome for an 
ATGM guidance system supplanting the no , 
machine-gun mount. One such helicopter 
(identity unknown) saw action in Chechnyain 
2001, earning the rather unkind nickname: 
Telepoozik (Teletubby). (As an aside, 
hideous TV show ‘Teletubbies’ was impo 
to Russia under the name ‘Telepooziki’ but 
was quickly withdrawn: those stupid cha 
ters disgusted the viewers so much that 
someone even created an arcade-type com 
puter game Kili a Teletubby!) In February 
2005, a similarly configured Ulan Ude-built 
Mi-8AMTSh registered 17659 (no country pre= 
fix, c/n 59489617659) and painted dark green 
overall was demonstrated to the Russian Fed 
eral Security Service (FSB). Subsequently 
this machine, now carrying no insignia what 
ever, was fitted out with communications 
intelligence (COMINT) equipment with ventral 
aerials for eavesdropping on the enemy and” 
was seen at Zhukovskiy on the opening day 
of the MAKS-2005 airshow (16th August). 


This most unusual Mi-8MTKO coded ‘207 Red’ seen near Chkalovskaya AB has two optronic ‘ball turrets’, a Kontoor weather radar, plus a triangular aerial atop 
the tailboom and and a ventral dielectric fairing of unknown purpose (these are probably associated with signals intelligence). 


120 


Two more views of the same helicopter, propped up on hydraulic jacks. This is a late-production Kazan’-built example with a Mi-8MTV-5 style extra entry door to 
starboard (hence the high position of the KO-50 cabin heater). Note the additional flightdeck and engine bay armour and the ventral moveable searchlight. 
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Left: One of the famous ‘Teletubbies’ taking off 

with four-packs of anti-tank guided missiles on the ’ 
outer pylons. One of the ‘ball turrets’ under the 

nose is associated with missile guidance, as is the 
thimble radome just visible at the tip of the nose. 


Right: Another ‘Teletubby’ - this time an overall 
green Mi-8AMTSh operated by one of the Russian 
security agencies in a communications intelligence 
role. 


Below right: Another view of the SIGINT-configured 
Mi-8AMTSh at Zhukovskiy; note the ventral antenna 
farm and the total lack of markings. 


Below: Mi-8MTKO ‘27 Yellow’ displays a non- 
standard camouflage scheme. 
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Above and below: Two more views of the unmarked COMINT helicopter as it takes off at Zhukovskiy in August 2005. 


In late 2000, at the height of the Second 
Chechen War, the Russian newspapers and 
magazines started running headlines like 
‘Black Sharks’ in Chechnya. The story of the 
Kamov Ka-50 attack helicopter’s baptism of 
fire calls for some explanation. 

Despite its plans to order large quantities 
of the Mil’ Mi-28N Night Hunter attack heli- 
copter as a replacement for the long-serving 
Mi-24, the Russian Air Force has not given up 
its plans to field the competing Ka-50 Black 
Shark and its two-seat derivative, the Ka-52 
Alligator, in limited numbers. All the more so 
since the Ka-50 had been declared the winner 
of the fly-off with the Mi-28 and, upon com- 
pletion of its state acceptance trials, had been 
officially included in the Russian Army Avia- 
tion inventory by Presidential decree on 25th 
August 1995. 

When the First Chechen War began in 
December 1994, voices were heard urging 
that the Russian Army should use its latest 
hardware — the Ka-50 — against the bandits; in 
the popular press and at the Svoboda slova 
(Freedom of Speech) talk show the public 
urged to ‘get a few Black Sharks in there and 
give ’em hell’. Apparently the Russian Ministry 
of Defence supported the idea of testing the 
Ka-50 in its proper element. Hence in 1995 a 
decision was taken to form an Experimental 
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Combat Detachment (ECD) comprising four 
Ka-50s and four Ka-29 assault/transport heli- 
copters converted into reconnaissance/target 
spotting helicopters for operational trials on 
the Chechen theatre of operations. 

One of the men behind the MoD’s deci- 
sion was Maj. Gen. Boris A. Vorob'yov, holder 
of the Hero of Russia title and Commander of 
the Russian Army Aviation’s 344th Combat & 
Conversion Training Centre (TsBP i PLS) in 
the town of Torzhok. Tragically, Vorob’yov 
was later killed in the crash of a pre-produc- 
tion Ka-50 (‘021 White outline’) at the Centre’s 
airfield on 17th June 1998. In 1995 appropri- 
ate orders were given to earmark four Ka-50s 
and two Ka-29s for the newly formed ECD; 
two more Ka-29s were to follow later. 

Shortly afterwards the Kamov Co. started 
preparing two initial-production Ka-50s 
coded ‘22 Yellow’ and ‘24 Yellow’ for the 
Chechen tour. One of the helicopters had 
been manufactured by the ‘Progress’ 
Arsen’yev Aircraft Production Association 
(AAPO) in the Russian Far East (reportedly 
c/n 3538054301099 and f/n 0304), while the 
other machine had been built by the com- 
pany’s own experimental production facility in 
Ukhtomskaya near Moscow. For security rea- 
sons both helicopters had the tactical codes 
removed for the duration, therefore it is not 


known which one is which. The modifications 
included installation of a missile warning sys- 
tem with sensor blisters on the forward and 
rear fuselage sides to alert the pilot that the 
helicopter was being illuminated by a laser 
ranger/target designator. 

Concurrently work went ahead on two 
Ka-29s. The first of these, a company demon- 
strator coded ‘38 Yellow’ (c/n 17811), was 
equipped with the same 2A42 selectable-feed 
30-mm cannon as fitted to the Ka-50; addi- 
tionally, a special targeting and communica- 
tions suite called KSAS (kompleks sredstv 
avtomatizahtsii i svyazi — automation and 
comms suite) was installed to improve navi- 
gational and target spotting accuracy and 
enable secure communications. The other 
machine (‘35 Yellow’), which received atten- 
tion a while later, had the KSAS suite and the 
Rubikon flight/navigation/attack suite as fitted 
to the Ka-50. Additionally, for protection 
against heat-seeking shoulder-launched anti- 
aircraft missiles the Ka-29s were fitted with 
decoy flare dispensers on the fuselage sides 
and Ka-50 style air/exhaust mixers on the 
engine jetpipes. Both modified helicopters 
bore the designation Ka-29VPNTsU (voz- 
dooshnyy poonkt navedeniya i tsele’ooka- 
zahniya — airborne guidance and target 
designation post). 


Ka-50 ‘25 Yellow’ (c/n 8798000025), showing the location of the MWS sensors and the exhaust/air mixers reducing the helicopter’s heat signature. 
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Above: The cockpit of the same helicopter, showing the display of the Rubikon flight/nav/attack suite and 


the red ejection handles of the K-37 ejection seat. 


A while later two more initial-production 
Ka-50s operated by the 344th TsBP i PLS - ‘20 
Yellow’ (c/n 3538053302030) and ‘21 Yellow’ 
(c/n 3538052402045) — were ferried to the 
Kamov Company’s test facility for modifica- 
tion. The conversion of the first two Ka-50s 
had been financed by Kamov; now, however, 
the company was unable to pay for the 
modification of two more machines and the 
second pair of Black Sharks was stuck at 
Ukhtomskaya, missing the tour. 

In the meantime, the First Chechen War 
had ended with the Khasavyurt peace accord 
of 1996. In 1997 the upgraded Ka-50s and 
Ka-29s returned to Torzhok where their 
improved combat efficiency was confirmed in 
the course of a tactical exercise. 

After the war, the Russian MoD concen- 
trated on eliminating the deficiencies in the 
weaponry and training of the ground forces 


which had borne the brunt of the campaign. 
Thus, when the Second Chechen War broke 
out in August 1999 with the guerrillas’ inva- 
sion of Daghestan, on 29th November that 
year the MoD decided to form a Combat 
Strike Group (CSG) consisting of two Ka-50s 
and a single Ka-29VPNTsU for use in such 
‘hot spots’. 

By then the 344th TsBP i PLS had only 
one upgraded Ka-50 (‘24 Yellow’) available. 
Therefore the Kamov Co. decided to modify 
the fifth prototype Ka-50 coded ‘25 Yellow’ 
(formerly ‘015 Yellow’, c/n 8798000025) for 
inclusion into the CSG. In keeping with the 
Army Aviation’s instructions the helicopters 
were fitted with bulletproof side windows and 
additional armour protection for the cockpit 
floor; moreover, the avionics suite was aug- 
mented by the KABRIS data processing/dis- 
play system which generated an electronic 


Be 


Ka-29VPNTSU ‘35 Yellow’ at the Kamov Co.'s new test faciity at Chkalovskaya AB. Note the sensor window 
of the Rubikon suite, the flare dispensers (closed by red covers) and the Ka-50 style exhaust/air mixers. 
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map allowing the pilot to navigate to the tar- 
get with an error margin of just a few dozen 
metres. 

In the course of eight months (December 
1999 to July 2000) the two modified Ka-50s 
and the Ka-29VPNTsU made more than 150 
test flights, the Black Sharks accounting for 
125 of these. The operational techniques of 
working with the target spotter chopper and 
forward area control using a man-portable 
KSAS computerised control console were 
developed at this stage. 

In December 2000 the CSG finally rede- 
ployed to the North Caucasian TO, operating 
from Khankala AB near the Chechen capital of 
Groznyy. The newly-arrived helicopter pilots 
were unfamiliar with the area they would have 
to fly and fight in, so they were given familiari- 
sation flights in Mi-24s. Shortly afterwards the 
Black Sharks finally began flying actual com- 
bat sorties; these were flown by either mixed 
pairs (a Ka-50 and a Mi-24) or by both Ka-50s 
accompanied by the Ka-29VPNTSsU. On 6th 
January 2001, as Ka-50 ‘25 Yellow’ was mak- 
ing an ultra-low-level attack against a target 
designated by the Ka-29, the pilot sensed 
abnormal vibration after completing the firing 
pass and elected to make a precautionary 
landing at Khankala. Post-flight inspection 
revealed nothing more serious than a dam- 
aged blade tip; after repairs the helicopter 
returned to active duty. 

By 14th February 2001 the CSG choppers 
and the escorting Mi-24s had made 121 sor- 
ties totalling more than 110 hours; of these, 76 
sorties with a total duration of more than 63 
hours were flown by the contra-rotating 
Kamovs. One of the main outcomes of this 
brief deployment was incontovertible proof 
that the Rubikon automated flight/naviga- 
tion/attack suite considerably eased the pilot 
workload during single-pilot combat heli- 
copter operations. The Chechen tour of duty 
had demonstrated that, despite their limited 
experience with the Ka-50, the pilots of the 
CSG were quick to master the contra-rotating 
chopper with all its peculiarities. The Rubikon 
suite allowed the Ka-50 to bring all of its 
weapons to bear on the target in a single fir- 
ing pass. The KABRIS system also proved its 
worth; the digital map allowed the pilot to see 
both his own position and that of other heli- 
copters in the group relative to the designated 
targets. The CSG’s commander stated later 
that, once very minor modifications had been 
made to the helicopter, an average Air Force 
pilot would be able to make an instrument 
landing in the Ka-50 with no ground visibility, 
relying solely on the information provided by 
the KABRIS. Another important result of the 
Chechen tour was that the Ka-50 had demon- 
strated its high reliability during intensive 
combat operations; no serious malfunctions 
were recorded. 


Above: The production line in Arsen’yev, with at least ten unfinished Ka-50s waiting for funds to be allocated for their completion. 


The pilots who flew the Ka-50 in combat 
recommended that certain changes be made 
to the placement of the information displays in 
the helicopter’s cockpit and to the data pre- 
sentation modes. Other recommendations 
concerned the introduction of thermal imag- 
ing systems enabling night operations, 
changes in the operating algorithm of the 
decoy flare dispensers and the introduction of 
a fully capable electronic support measures 
(radar/missile warning) suite. Generally, how- 
ever, the results of the Ka-50/Ka-29VPNTsU 
group's combat debut were deemed satisfac- 
tory. 

The persistent financial troubles afflicting 
Russia in the 1990s (including the 1998 bank 
crisis) and the resulting stoppage of new mil- 
itary aircraft procurement by the Russian MoD 
mean that the Ka-50, despite being officially 
on the inventory, still has not entered service 
in any significant numbers. By 2004 AAPO 
‘Progress’ had managed to complete and 
deliver a mere nine Ka-50s, with about a 
dozen more airframes minus engines and 
avionics waiting their turn at the plant. Some 
of these nine helicopters are in service with 
the 344th TsBP i PLS, the remainder being 
used by the Kamov Co. for test and develop- 
ment purposes. 

With no funding forthcoming, the AAPO 
production line stood still for several years, 
the helicopters gathering dust in the final 
assembly shop. However, in 2005 Radio 
Lemma (one of the local radio stations in the 


Russian Far East) broadcast encouraging 
news; following a motion by People’s Deputy 
(= Member of Parliament) Vitaliy Grishookov, 
the Security Council of the Russian State 
Duma (Parliament) took up the issue of 
Ka-50/Ka-52 series production and filed a for- 
mal query to the Ministry of Defence. The lat- 
ter responded that plans are in hand to 
finance the completion of five more Ka-50s in 
2005-06. The plans also envisaged the com- 
pletion of the Ka-52’s state acceptance trials 
which have been suspended because of the 
programme’s uncertain status; this would 
allow the government's defence order book 


and the State defence programme for 2006- 
2015 to be suitably amended. 

In late March 2004 Presidential advisor 
Aleksandr Burootin paid a visit to AAPO 
‘Progress’, examining the production line and 
assessing the possibilities of the unfinished 
Ka-50s being completed (as well as of Ka-52 
production being launched). This event 
spelled hope for the plant; after several years 
of oblivion the Ka-50 programme seemed to 
be coming in from the cold at last. Yet, ina 
sort of mockery at the plant’s name, no real 
progress has been made since the famous 
visit; the assembly shops are as quiet as ever. 


‘061 White outline’, the Ka-52 prototype, in its latest configuration with a mast-mounted radar, dorsal and 
ventral sensor turrets and a dielectric nose. 
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